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imn^] mmm i 



1 0 ^ 3 0 8 8 9 () 1 




DN A 

sE^fjii-^i *^e>@H^'j##i ovm-^n^r^ jmmno)^^-fti 

c DN Ao 

S^:^3SH«® c DN A„ 
[lt*^5] M*^2*^e>|f#]^4fS«(Z)V^■r4^*^<Z)DN A$:|g^L/, 

[0 0 0 1] 

it'fe^^l^.i: bT^V^§ 3 ilTt)^ 15-^^0 ^cDN A;{)^=r- FLTVA-g.MaS 

[0 0 0 2] 
[=ee5|l©^^B] 
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[0 0 0 3] 

nM]^^^ y^^-r^mmBUO^m^^tim^^tltc. [Rommens, J. M 
et al.. Science 245:1059-1065 (1989 

i: LT«vxTVN^3 ^*^;b*^oT^;to > mA.it. Hiv-lli, Tmmm±(D 

bT*fflSSl^{CS^-rS^t*^5^$tl}t [F e n g, Y. et al., So 
ience 272: 872-877 (1996) ]„ ^^oT, ^LV^J^MaM 

[0 0 04] 

^CJ:r^T#!il$tl7tt;©:^^#V^„ -m.^t^^l5m\t. c D N A ^ U - 

Tb^ o 7^ m M a K © at ^ L ^ □ - > 'f I: T- ^ TSi V ^ „ 
[0 0 0 5] 




[0 0 0 7] 

n-SJ^^BH^'J® v^-rtl*^$:-^t^ c D N AMt>*{CK c D N A b e) 

[0 0 0 8] 

J:oTRN A$:P$^L, L T ^ > h U ISlR^^f ^ ^ IC J; U >f 

[0 0 0 9] 

$^Brig^:^u y 4<y - A^-^aPfe, c dn a^ n--^^'' 
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[0 0 10] 

\^MtLxmmm^^±x^m-t^:itt)^x^^. mm^^ - tvxit. pk 

Al, pCDMS. PSVK3, pMSG, pSVL, pBK-CMV, pBK 
-RSV, EBV^^^-, pRS, vYES 2t£}£t>m^X^^. Mmmmt 
LT«. -t^-;i'Wfli«CO S 7, ^■\'-m-XAAj?>^-|P:^*IHflgCHO;5iif(D 

m%m^^mms^. m^mm. i^^mm-m. ii^nmm. r-7Vi^v:^^'3iji,mm 
^m^'^^z.tti^x^^. 

[0011] 



[0012] 



i'UiliEt#^'- 1 0 - 3 0 8 8 9 0] 
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. iyv-rjimm^m^^^^m mm^s- i 8 7 i o o] ^fflv^T^^^c^^?) 
mmmmx^m^'&tiitmmti^iiiavt^m&mim^n^. Lr=it>^^x. rcDj; 

[0013] 

DNAli, ^tl^-^^lC c DN Ai^ 0-zi>^*}C j:-g>:&M^if ?:mv^T 

[0014] 

3fs:f60^(D c DN A«, Mx-lin hmmmMcDNA^4y'^V--/3^^^U'-y 
^ft^:iti3^X^^. c DN Aldit: h0Sa*^e>ttffiLfc (A) '^'RNA^m 

mtLX^^-t^. n hmmiil^Xit. A#:;^J^^#^B^i:*lCctoTMm$ti7c* 
CD-e=fo^«MJia"et)av^„ cDNA^. I^iIj-B e r [O k a y a ma, H 

and Berg, P. ,Mol. Cell. Biol. 2:161-1 
70 (1982)], Gubler-Hoffman-^CGubler, U. 
and Hoffman, J. , Gene 25:263-269 (1983) 

fc*?)tCli, ^l6M{C^tf^ci;e)^=^-V^y [K a t o, S. et al 

. , Gene 163: 193-196 (1995)] $:M 3 il^^Mt LV^ 

o 

[0015] 

]^HiiK^-f hm&n^^- K-r-s cdn AcDm-i^kMwnt. c 
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li, iy V± JlW^^^l^ta,'^ [Yokoyama-Kobayashi, M. et 
al. , Gene 163 : 193-196 (1995) ] $:MV^T^f■^)„ 

(7)>^n7^r-if K^-f K-t-S c D N A ^ife-^^ itfe© t.. CO SMP^ 

c DN A^M-*'^=3- KLTV^-g)gP:«•*^ iyi7'i-jvm^\]t LT^fg LT - h 

[001 6 ] 

:?is:fe^(D c DN Ali, @H^iJ#-t 1 1 ^I33?!J## 2 0 "e^^ ti-S JfettSB^'JfeS 

v^«SH^U#-^2 1 3 0-e^$tl■5^^»SH^[J©v^-rtl:^^$:^t^r ^1$: 

#^i:-r-5tj(0T-fe-g>. ^tl€tlCD^n->^# (HP#-^) , cDNA:^0- 

ytim^tir^mm. cdnacd^^^i^, n- FbTv^sMaMc7)r ^ y^^ss 

[001 7 ] 

[^1 ] 



2. 12, 22 HI^ 01498 



1 2 7 9 2 2 0 
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4, 14. 24 HP 0 1 6 0 6 1 2 5 6 3 0 1 

5, 15, 25 HP 0 1 7 3 7 1 3 0 5 3 8 3 

6, 16, 26 HP01962 JJFBi 8 9 9 1 9 9 

7, 17, 27 HP 1 04 3 5 9 0 5 2 2 9 

8, 18, 28 HP 1 04 7 9 PMA-U9 3 7 8 4 1 1 7 8 

9, 19, 29 HP 1 04 8 1 PMA-U9 3 7 1 4 5 1 4 4 3 
1 0, 2 0, 3 0 HP 1 0 4 9 5 8 8 6 1 3 0 



[0 0 18] 

^ 7^^, BS^rj#-^ 1 1 30^^SS3^!J#-^3 0©V^■rtl*nCIB«® c DN A(Z)^ai5^U 

[0 0 19] 

1 *^e>BH3?U#-^3 0{C^v\T, 1 Xli^Mc^pJ^' FcD'hfin, ^^fc-fctJ^ 

/XMC55 5l^ KfC j:SMm>^)^^^tlTV^S C D N A t;*|§^C7)|g«fCli 

0 [0 0 2 0] 

[0 0 2 1] 

2ts:#§^(Z)cDNAiCl±, 1 1 b@2 2 0 1?^$ ti^^SBH^'J^ 

^VNjj:SH^!J#-^2 1 T^^^IH^m-^ 3 0^:-^$tl^^aiH^'J®v^;^)^?Sc-5SP^'•S«SH 
^!J$:-^t;c DN A0^>^ (10bpJ^±) =fo-^^tl^c t iEy^m^^X^Ty 
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[0 0 2 2] 

["Molecular Cloning. A Laboratory Man 
ual", Cold Spring Harbor Laboratory, 1 

9 8 9] {ct^^ofe» mmmmis ^n^mmnmmitmzmm(Dm\'^m^^mmH 

tA^ofec c DN A-^^{i:$CS^ [K a t o. S. et a 1 , , G n e 15 
0:243-250 (1994)] Ct^^ofe. 
[0 0 2 3] 

(1) 7i<V (A) '^RNA(Dmm 
mRN A^fflm^-5 t*?)® ti hmmt LT, zN;b3t<-;bai7L7^;H?$UMLfciia 
>7j^-vMJi§^U 9 3 7 (ATCC CRL 1 5 9 3 ) , #^}C J; o T 

[0024] 

hmmmi g 5. 5M^'T-i/"'^7Af^>ri/Tt-- b^M2 0 m 1 cfi-e^fN^ 
i/-^^ XL;t^. [Okayama, H. et al., "Method 

s in Enzymology" Vol. 164, Academic Pr 
ess, 1 9 8 7] If.mRN A^rfli^Lfco 2 0 mM h U 7.i^m 

^«?S(pH7. 6), 0. 5MNaCl, 1 mM E D T A T'^^t?^ L ;t U d" d 

Tir;i/n-7.;^j^ A^c^^^t, ±*^:4:t^{ct^evN;K'; (a) "^rna$:^#7c. 

[0 0 2 5] 



mm L . 1< N a s e i N ; N ^/ U T til ^ r ;l U X -7 T ^ - -tr' I #fv: ^ 
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0. 1 %2->t;i/*:/h:i:^y-;^> 0. 0 1%Triton X-100^?S 

^^y:f^mLt^^<V (A) ■*"RN A^?S$:^»Jt. 
[0 0 2 6] 

flJi^-Y ^:/:/MSbfc3i<U (A) "^RNA, DNA-RN A^;^ v:=ri; =3 5? ^ 
F (5' -dG-dG-dG-dG-dA-dA-dT-dT-dC-dG 
-dA-G-G-A-3' ) 3 nmo 1 OmUhV ^^^mmmW. ipHl . 
9 5) , 0. 5mMATP, 5 mMM g C 1 1 0 mM 2 - ^ ^ h y - 

2 5%d<'Jx^l/>^*iJ=i-;i/7K^IS{C^j!P?L, T 4 RN A U :y-if 5 om 
fe^^^^nb. *I4 3 0 lT-2 0°C 1 2NFra;Kf5$itfec HJCS?lS "7 rc 7 - 

#in3KU (A) "^RNA$:#:t„ 
[0 0 2 7] 

2is:|gH^#^;0^^l§L7t^^^-pKA 1 (#gg5|24 - 1 1 7 2 9 2-^^^) $: 
[0 0 2 8] 

$fe{Ci®^b/t:ar;^ ^:tU 12^^ :/'f^*tl5KU (A) "^RN A 6 g 

1 . 2 /A g i:r--;i/$-&7t=^. 5 0 mM h U7.^^M«?K (pH 
8. 3), 7 5mMKCl> 3 mMM g C 1 1 0 mM 7. 1/ h - 

1. 2 5mMdNTP (dATP+dCTP + dGTP+dTTP) mWLK^M 
'^^^mm (G I BCO-B RL^H:!^) 2 0 0#^$:^.iaL, 2 0 /i 1 

-^4 2°c 1 ^r^M/tv$-&fec &j^m^y=cj-)vmii!,'^. x^y-;i/tfcMS:^T^c 

V^. ^b^y h$:5 OmMhVTLi^^MWM (pH7. 5), 1 0 0 mMN a C 1 
. lOmMMgClg. 1 mMi/^:^^\y4 h-J^^mz^f^l^t:^o itllCEc 
o R I 1 0 OM^&^mijni^. 0fill:'37°Cl mmR}Z^-^t=-o ^f^M^ 
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WWi (P H 7. 5 ) . 10 0 mMKC 1 . 4 mMM g C 1 10 mM (N H^) 

2SO4, 5 0Ag/mi ^^!tmr)vfs,ymmiz.mmLt^. ztuzzKmrn^N 

AV^'--^ 6 OS^iiL^mtnL. 1 e-Cl 6 ^r^yStS^-tirfec jSfSMtC 2 mM d N 
TP2/iI, :^®MDN A;K'; ^ ^-if I 4 i^M^RNaseHO. 1# 

<55:^iDL, 1 2'C 1 ^^^oV^T■ 2 2 'C 1 ^r^>R^5$-&7t = 
[0 0 2 9] 

r^^VAT- c DN A-^fi&;S/^?S$r^V^T:A:ffi®DH 12S (GIBCO-BRLtt 

oifec m'^^^i^O^-m^ 1 0 0 g/m 1 T>l^i/U >-g-^2 X YT^^^:^ 
±^C^V^T 3 7'C-B^fei§*L:t„ *3^±{C^ n -- §:^^V^ 1 0 0 

g/m 1 T^H'i/U >'-^^2 X YT^%2 m 1 C^aLT 3 7 t: Bjfe^« L 

Lt^o y^:;?^ ^ KDN AttE c o R I o t I T-ZlMm^bLfe^, 0.8%T 

?!/n-;;<>>!f;i/«^^t&5:^f^v% c DN A-r h®^^$ ?:#«bfc„ tt:L. m 

T^i^sXtt) {C:^H-tT c DN A© 5' ^^illj 4 0 0 b p (Z)i^»SH3^'J 5:^^ L ;t . @E 
[0 0 3 0] 

(3) mnm K^-r^sr^-r^geK^m- KLTv^^ c dnacd^^^ 

• > c DN A7S->^{ce^$ti;tlta@e^'J^ 3 7 U-A®T^ 7 

ffiff jSn 7/'"- ^< ' niTA/. - - 1- ; ^ I,'. > J 



a4,iiI:4-M-^ 1 0 "3 0 8 8 9 0 1 
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e^^C0V^T. K y t e -D o o 1 i t t 1 e C7):^iS [K y t e , J & Do 
olittle, R. F. , J. Mol. Biol. 157:105-132 

(1 9 8 2) ] tcj: j»7K'i4/^7K14yD:7^ 
[0 0 3 1] 

mH'^^^i^^'^J^M^i^l^'^^^'^^^^^- :$:S^sB«0:&^ [Yokoyam 
a-Kobayashi,M. et al.,Gene 163:193-1 
9 6 ( 1 9 9 5) ] JCj:oT5S®«bfc„ * -f ^ - b c D N A $:-^^-e :/ 

i- -5 ^ J& M PS^^SP ^ -C-f^J b fc o *j L :i © fd PlP^gp^ 

„ $ pjjcH i n d I I I ^cJ:-5>m'fl:?:^fv^, s V 4 o :/n^- ^ - i:-?-(Z)T?^Llc 
:$>^i/^*-^;i/ge^J5:=i- FbTV^^ c DN A $:-^t?DN A(l^;i§:T:<fn -:^^>>^ 
«^»»HCi:oT#ilbfec i(^»T;^^> pSSDS (DDB J/EMB L/G 
e n B a n kS^#-^AB 007632) ©Hindi II il, ^^7 n ^:^-^f CD 

b cDNA(D^mi/^'±)\^mm^t.^u^-r-'iiy''u^r--^]^:^^y(^B, 

[0 0 3 2] 

Blfe^SaSlgJi^^ ^-?:^t-^^J©a : JM 1 0 9) ^ 1 0 0 ^ g/ 

m 1 T>t:°i/U 2 X YT^*2m 1 tf7?3 7 °C 2 ^r^^« L 7^^, 

-:7T-i:^'M 1 3 KO 7 (5 0/il) $:^.^Jl]b, 3 7 t: Bfe^« b aS>l>iC 
J: T^j'-l^ b f^±m.ti^ :K y 1/ > U n - ;utfc^Jc J: o T -*l^:7 r - vm. 
^"k^Sf-o 1 0 0 A 1 ® 1 mM b i; 0. ImMEDTA, pH8 (T 

E) izmm\^r~o ttzMmthx. pssd3, mmz^u^-r--^(D%±^c 

DN A^^ti^'^ 3f-pKAl-UPA [Yokoyama-Kobayash 



1 1 
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i,M. et al.,Gene 163:193-196 (1995)] 
[0 0 3 3] 

(DMEM) ^^t^i, 5%C02#ftT, 3 7t:"e^#L7cc 1x10^ 
M®C O S 7MJiSS: 6 7v:/L/- h (yiy^U. 7vCDig#3cm) ICffi;^, 5%C 

^m^L. ^^iZ5 0 mUhV :7.^m. (pH7. 5) $:-^ODMEM (TDM 
EM) T^gS^5fe^L;to ^(Dmmiz-^my r - i^MMmi u l , dmkm ^ 

:^0. 6ml, TRAN S FECTAm"^" (I B F^fc) 3 fi 1 ^mMLf^^O) ^ 

mML. 5%co2#^T> 3 7x:x3m^mmi.r^o '^yy-^^jvm.^m^Wi. t 

DMEMXmmmm^^^L. l 0%^i/Ji&i,^jfiim^^DMEM$: 1 n$)t=.i) 2 
mlM^. 5%C02#^iT, 3 7T:{CT 2 era^^Lfco 
[0 0 3 4] 

2%^i/-7^ •:fV J -^y (-^4 JVM±) . 0. 5%T:^^D->!., l mMi^^ft 
:^;i/S/'^A$:-^tf 5 OmMU (pH 7. 4) 1 0 m 1 JCl 0 t: 

0 1 ?::7-T 7-1; >:7°l/- bfC^it, 3 7°C 1 5 ^r^-r ^^o.^- h b^co "7 ^' 
>7°b- h^fC^MH^'j^Jgtife c DN A^;t*^^^^^v^'-^;l/@S^!li: LT 

3 7r 1 s^r^i^r h -7 -y^yyiy-vxz'mmn'^ff^^'c 

igjiS^®ic^n^:^-iz"^g'f4^j^|«5BL^c^^$:^1-„ "t^^-^, cDNA 
^5gE^CZ) c D N A ^r^-r-S^'-^T. ^ ^ ^ - M ^ T , TyT^^^m^^^^ 
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/tig?:. T^T^^^m^mitmmmmi 2. bai. mc#m) 

--^ (rv-^>-YAl±) 2/.1 (0. 37MBq//til). T7RNA7}<V^^ 
-■fe'O. 5mK RN a s i n 2 0U$:^tf^<*2 5 1©^;S?K^1?3 O-C-e 
9 0 ^m^m ^^r^^ Rf^^ a ^ l IC S D S -9- > ^ U > ^V-^- -7 r - ( 1 2 5 m 
UhVy^^mmmm. pHS. 8. 1 20mM2-^;V^yh:^^^-^K 2% 

SDS^?^. 0. 0 2 5%>rn^-7acy-;uy;L'-. 2 0%^'U-fen-;i/) 2/. 

[0 0 3 6] 

(6) CO S 7 K^^n^ 

7^mm(Dm.Bn<Dmm<^ ^-^^t^i^mmz. ^)i7^-yr-PMi sk 

Lr=., 5%C02#«T. 3 7iC-e2Hra^«b^cCDt,, [^^ S ] >fe 

SDS-PAGE{c;()n:rfc^:i5. co s i mmiz\t^^vt£^\ ^MSK 

[0 0 3 7] 

(7) ^u-ym 

<HP 0 1 2 4 4> (SE«-^ K 11. 2 1) 

A^>'-9--F(55^iS»SH^'J^^^l-5'^i^^5^ 15bp®5' #^IBSRM^. 3 7 
2bp(DORF. 5 9 2 bp®3' #jSSRfI^;^)^ e>^d:^^^^^ L-T V^fce OR 



1 3 
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1 4 k D a o)mmm<^tf^^^Lt^o 

[0 0 3 8] 

-U hVnmmtfimZ (G e n B a n kT^^-fei/3>#-^L S 4 S S 4) ii^iK 
^4$:>tLT^^feo ^2{C, *|g0^®t:h®eK (HP) i: - »7 h U I^MmM 2 
(GG) (DT^ Jmm^fi<Di:m^^i-. -It^^^yzT^. * 

^MJ^TS 3. 9 %©ffi|5I'^4?:^bTV^fc„ 
[0 0 3 9] 
[*2] 
*2 

HS MKAVLLALLMAGLALQPGTALLCYSCKAQVSNEDCLQVKNCTQLGEQCWTA— RIRAVGL 

GG MKAFLFAVLAAVLCVERAHTL I CFSCSDASSNWACLTPVKCAENEEHCVTTYVGVG I GGK 
HS LT-V I SKGCSLNCVDDSQDYYVGKKN I TCCDTDLCNASG AHALQPAAA I LAL— LPALGL 

GG SGQSI SKGCSPVCPSAG I NLG I A AASVYCCDSFLCN I SGSSSVKASYAVLALG I LVSFVY 
HS LLWGPGQL 

GG VLRARE 



[0 0 4 0] 



/ u o 4 , 7o^Ui\- u iz. fo\ ^^mW.fjiM^^liS^^ < . 4i c D X A tL [fJ] l:^ O R F M 
^^7^'-fr^;0^o fee 



1 .5 



4^ 1 0 - 3 0 8 8 [] i : 1 




<HP 0 1 4 9 8> (SH^'J#-t2, 12. 2 2) 

H bW^c DNA5^-r^'^ V -*^^#e.tlfc^D->HPO 1 4 9 8(Z)c DN 

^©^j^gge^ij$:^^bfci:36, 2 2 7 bp©5' #^®IKfI^, 6 
63bp®ORF, 389bp(D3' #jB^Rf«*^^)^-5«^t^^bTV^fe„ O 
RFli2 2 Or^ /^i^^^^^^^^-^SSK^n- KLTfcU, 4®mcD|R«iiK 
>;?)'^#^Ebfec 02{CKyte-Doolittl e ®:&^-e^i?):/c2fc5a 

2ffisti-s>^'-^^*2 3, 3 1 8Kmt-m-t^2 2]?iD aommmmff^&^Lt^o 

[0 0 4 2] 

^^yhSa^RVPl (NB RFr^-fe^/a>#-^A3 9 4 8 4) il^^i^-tt^rW 
LTV^fc„ ^3ic, 2^|6^(Z)li hSe^ (HP) i:^^:/ bMSKRVP 1 (RN 

[0 0 4 3] 

ms] 

A ^3 



HS MSMGLEITGTALAVLGWLGTIVCCALPMWRVSAFIGSNIITSQNIWEGLWMNCVVQSTGQ 

RN MSMSLE ITGTSLAVLGWLCT I VCCALPMWRVSAF I GSS 1 1 TAQI TWEGLWMNC-VQSTGQ 
HS MQCKVYDSLLALPQDLQAARALI VVA I LLAAFGLLVALVGAQCTNCVQDDTAKAK I TI VA 

**«x. ******«*************.***********************• ********** 
RN MQCRMYDSLLALPQDLQAARALIVVSILLAAFGLLVALVGAQCTNCVQDETAKAKITnA 
HS GVLFLLAALLTLVPVSWSANT 1 1 RDFYNPVVPEAQKREMGAGLYVGWAAAALQLLGGALL 

********.********************.**********.******************* 
RN GVLFLLAAVLTLVPVSWSANT 1 1 RDFYNPLVPEAQKREMGTGLYVGWAAAALQLLGGALL 

1 5 miiE#¥ 10-3088901 
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HS CCSCPPREKKYTATKVVYSAPRSTGPGASLGTGYDRKDYV 

RN CCSCPPRE-KYAPTK I LYSAPRSTGPGTGTGTAYDRKTTSERPGARTPHHHHYQPSM YPT 



[0 0 4 4] 

tt^. :4s:c DN A©i^»@H^[J^Mv^TG e n B a n k $:^$^Lfe^35, ES 
T®tfiC, 9 0%^±©tSfHH£$:;t-r-&t;© (Mx-lf, T ^ a H 7 2 

0 0 8) ti^^^Lt^tiK ^mm^J^m^U^^ < . *c DN A^^BIDORF^imv^;t' 

[0 0 4 5] 

fuiZ:JiSiC^^$neMMeM®-^-e^S [B r i e h l , M. M. e t a 1 
. , Mol. Endocrinol. 5: 1381-1388 (1991)] 

[0 0 4 6] 

<HP 0 1 5 6 5> (ge^lJ^-^3, 13, 2 3) 

t: h W^c DN A^-r ^'5 i; -t)^'^m'^nt:L^ U-yUP 01565(DcDN 
A-r h(^^j^«IB^!J$:S^SL;ti:3 6. 6 2 b p ® 5 ' 24 

6bpOOORF, 527bpC7)3' #jlSf^M^;()^ ^ >^ b T V^ „ OR 

>}0"^#^E LTco |2I3lCKyte-Dool i tt 1 e (D:f5-mV^ibt=.^m:B'M.(D 

tl-5^^^^4 9 , 3 7 4 (CiS^S'-^^f-r^Jtt^ 1 0 k D a CDjSIKil^A'^^fife L = 
[004 7 1 

2 7) tmi^m^^Lx^^fc 



n 13 a II K 7 ^ t > 3 > S Z 6 8 2 



4 ^c. ^rnmcDH hMSH (HP) i:^^*.^t^ 



1 (3 



tWiiL^'V' 1 0 - 3 0 8 8 9 0 
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[0 04 8] 

^4 



HS MAYHGLTVPLIVMSVFWGFVGFLVPWFIPKGPNRGVI ITMLVTCSVCCYLFWL 

*. .*.**...** «*..*«***«*.* -***..**. 

CE MCNFSYFQLQMGI L I PLVSVSAFWA 1 1 GFGGPW I VPKGPNRG 1 1 QLM 1 1 MTAVCCWMFW I 
HS lAILAQLNPLFGPQLKNETIWYLKYHWP 

,^.« ***»*.***.. .** * 

CE MVFLHQLNPL I GPQ I NVKT I RW I SEKWGDAPNV I NN 



[0 0 4 9] 

t^, :*:c DN A(DJ^^fE^a?rffiV%TG e n B a n k r 6. ES 

[0 0 5 0] 

<HP 0 1 6 0 6> (SE^!I##4. 14. 2 4) 

^W^cDNA^-r^^U-7b^?5#e>tlfc^^->HP 0 1 6 0 6C7)cDN 

A>(y^--h(D±^mmn^^^ht^t:i^. 124bp(Z)5' #jSiRM^> 9 
06bp(DORF, 226bpCD3' e>^-g>#it$:^ bT vxfc„ O 

RFiiS 0 IT^^^^Sa^^^^-SSaS^rn-FbT^*;. 7@m(^^SMF 
^ ^ >7b^#^EL:to H4JCKyte-Dool itt le (D-JyW.'^'^^t-^M^ 

2B$;n'5^''^^»3 2, 5 9 2jCl5{5-SC-t-5 3 1 k D a b fc = 

[0 0 5 1] 



miiE#¥ 10-3088901 




H^^L 9-276271 



le^FlSHll. 9 (G e n B a n kT^-feS>3 >#-tA F 0 0 3 

3 8 9 ) tmi£L^^^Lx^^t^. ^5{c. :$imm(Dii hge^ (HP) nm^m 

[0 0 5 2] 
[«5] 



HS MLALRVARGSWGALRGAAWAPGTRPSKRRACWALLPPVPCCLGCLAERWRLRPAALGLRL 



CE MIVTSMFR 
ES PC I GQRNHCSG AGKAAPRPA AGAG A A AEAPGGQWGPA STPSLYENPWT I PNMLSMTR I GL 

CE G I ACRCELQLLLTPRRMLRNFSSLEQKQSPK I ESLPPEERGKYKVA-T I PNA I CTAR I AA 
HS APVLGYL 1 1 EEDFN I ALGVFALAGLTDLLDGFI ARNWANQRSALGSALDPLADK I L I S I L 

CE TPLIGYLVVQHNFTPAFVLFTVAGATDLLDGFIARNVPGQKSLLGSVLDPVADKLLISTM 
HS YVSLTYADL I PVPLTYM 1 1 SRDVML I AAVFY VRYRTLPTPRTLAKYFNPCYATARLKPTF 

CE FITMTYAGLIPLPLTSVVILRDICLIGGGFYKRYQVMSPPYSLSRFFNPQVSSMQVVFTM 
HS I SKVNTAVQL I LVAASLA APVFNY ADS I Y— LQ I LWCFTAFTTAASAYSYYHYGRKTVQV 

rr MQV T VT\'T n T TT V \ ^ cr crpT'^T-.r-o'T-- . . - 

^ W O J 



M'ni'if.if^-S'- 1 0 - 0 8 K 9 C 




7 9 8 ) 75)^#^Lfc7b\ yfmmJ^mU'^<^ ^cDNAi:|^CORF^iMv^f£ 
[0 0 5 4] 

<HP 0 1 7 3 7> (eg^!l#-^5. 15, 2 5) 

tl hW«cDNA^-f >^^y -75)^^#btlfc^D->HP 0 1 7 3 7 (D c D N 
l.cr)^jt^^@g^j$:^^L:ti:3 5> 2lbp0 5' 11 

52bp(5[)ORF, 13 2bpCD3' #ffl|R«*^ l-T V^fe„ O 

RFtiS 8 3T$y^^«:«)^^^^'2>ga«^=i-KbTi3'J, 2®m(Z)jl«iiK 
^-f >7b^#^Lfe» H5fCKy t e -D o o 1 i t t 1 e (D:^^T'^«?)fc:*ge 

3®$tl-5^^d^*4 3,2 2 2{Ci$tf-m-r^4 5 k D a OOlSIRilifel*'^^^ b fee 
[0 0 5 5] 

*|&?i^5eSK 0 9 E 9. 2 (G e n B a n kT^-feS/a >#-^Z 7 9 6 0 2 
) il^^att^r^bTVNfc ^6{C, *|g^(Dt: bSSK (HP) i:?^*it^Se 
^K0 9E9. 2 (CE) (DT ^ J ^^^(Ditm^^-t. -It^^^y^^^ * 

[0 0 5 6] 
[^6] 

^6 



HS MEALGKLKQFDAYPKTLEDFRVKTCGGATVT I VSGLLMLLLFLSELQYYLTTEVHPELYV 

* ,*. «* **.. * . .*,*** .*.* 

CE MSLLWSLKHFDAYRKPMDDFRVKTLSGGLVTLIATIAIVLLIVLETKQFLSTEVLEHLFV 
HS D-KSRGDKLK I N I DVLFPHMPCAYLS I DAMDVAGEQQLDVEHNLFKQRLDKDG I PVSSEA 

* *..*. *...** *.*««..*.* *** .* .*..* 

CE DSTTSDER VH I EFD I TFTKLPCNF I TVDVMDVSSEAQEN I NDD I YRLRLDPEGRN I SESA 



ffi|iE#¥ 10-3088901 




#^ 9—276271 



HS ERHELGKVEVTVFDPDSLDPDRCESCYGAEAEDIKCCNTCEDVREAYRRRGWAFKNPDTI 

* * ^ ***** ^ * ^ ^ * *****^**^^** .**. * 

CE QK I E I NQNKTSVETTDV I QEVKCGSCYGA AADG I -CCNTCDDVKSAYA VKGWQV-N I EEV 
HS EQCRREGFSQKMQEQKNEGCQVYGFLEVNKVAGNFHFAPGKSFQQSHVHVHDLQSFGLDN 

* * * ^ « • ^*^*****^*** ^ ^*^****** * ^ * * * ^ ^ * ^ ^ * * * * '(^ ^ ^ ^ ^ ^ 

CE EQCKNDKWVKEFNEHKNEGCRVYGTVKVAKVAGNFHLAPGDPHQAMRSHVHDLHNLDPVK 
HS I NMTHY I QHLSFGEDYPG I VNPLDHTN VTAPQASMMFQYF VK V VPTVYMK VDGEVLRTNQ 

CE FDASHTVNHVSFGKSFPGKNYPLDGKVNTDNRGGIMYOYYVKVVPTRYDYLDGRVDQSHQ 
HS FSVTRHEKVANGLLGDQGLPGVFVLYELSPMMVKLTEKHRSFTHFLTGVCAIIGGMFTVA 

CE FSVTTHKK— DLGFRQSGLPGFFLQYEFSPLMVQYEEFRQSFASFLVSLCAIVGGVFAMA 
HS GLIDSLIYHSARAIQKKIDLGKTT 

CE QLVDITIYHSSRYMKSRIAGGKLT 



[0 0 5 7] 

tr^. *c DN ACDJSS@B^lJ$:MV^TG e n B a n k ES 

2 6 1) gl553^S2?'J?^j:(Z)T;*:#§0^(D^aK^l5ii:ge^^=3- KL 

T V ^ -5 ^^ i:' -5 /jHi^!!^ T- ^ V N , 
[0 0 5 8] 

<H P 0 1 9 6 2> (gH^'fJ^-^e, 16. 2 6) 

H h JfFBi c D N A ^ -7'^ V -■^^i^'^^ibtlt^^ U-yUP 0 1 9 62(7)cDN 



HSii K ^ > L = [H 6 tc K y t e - D o o 1 i t t 1 p ^7) 7t -/^ T- * A^ 



a; JiEl-'#S-^ J 0 - ; i 0 8 8 9 0 1 





9 — 276271 



Ff3^^^m^ti^^'fM2 2, 1 3 4 izmi-^t^ 2 1 k D a omwiMW^ 

[0 0 5 9] 

h^ii^y^yy^iy^^^^ ^ -;i/T^ >n-^^;1/ h^>>^:7i^-if (sw i 

S S- PROT7^-fe^y3>'##Q 0 8 3 8 8) ilTOtt^^ LT V^:t„ * 7 JC 
*l§^®h:bSaK (HP) i:^^;/ bi}-N>^-7T^i>Vl/a:^ y-;i/7^ >N-^ 

[0 0 6 0] 
[*7] 

^7 



HS MTRLLGYVDPLDPSFVAAVITITFNPLYWNVVARWEHKTRKLSRAFGSPYLACYSLSVTI 

RN SWLLGYVDPTEPSFVAAVLTIVFNPLFWNVVARWEQRTRKLSRAFGSPYLACYSLGSI I 
HS LLLNFLRSHCFTQAMLSQPRMESLDTPAAYSLGLALLGLGVVLVLSSFFALGFAGTFLGD 

sex********, ***.**.**.. , * ******* *.*.*****.****.****** 

RN LLLNILRSHCFTQAMMSQPKMEGLDSHTIYFLGLALLGWGLVFVLSSFYALGFTGTFLGD 
HS YFG I LKEARVTVFPFN I LDNPM YWGSTANYLG WA I MH ASPTGLLLTVLVALTY I VALLYE 
*******,***. ***. .*****************.****************.*.****.* 
RN YFGILKESRVTTFPFSVLDNPMYWGSTANYLGWALMHASPTGLLLTVLVALVYVVALLFE 

HS EPFTAEIYRQKASGSHKRS 

**X*X***«. X*. X*** 

RN EPFTAEIYRRKATRLHKRS 



[0 0 6 1 ] 



ffisiE#¥ 10-3088901 




/}f jp 9-276271 



tt^. *c DN A(7)i^^S^^IJ$:ffiV^TG e n B a n k $:^^L7ti:^-5> ES 
T(Dcfi{c, 9 0 %J^±c7)t@|Hitt$:;t K>;^^e>-^^-ev^^ =t.® (M 

>#^H 8 3 0 2 4 ) ti^^^^Lf^tiK :^mWMnifW^^<. * 
c DN Ai;^HI(::;ORF^iH.V^7c•^^:^*^ofec 
[0 0 6 2] 

7.-7T5^s;^';b:ii^ y -;bT$ >a)^^fi^}cM#t--5J^gaM-e^s [Cui, z 

. et al., J. Biol, Chem. 268:16655—16663 
(1 9 9 3) ] o ^MBMit. 7r^:^yT^t/Jl:^'^^-)\yr^.yN-:^^JVh'^ 

[0 0 6 3] 

<HP10435> (@H^U#-^ 7 , 17, 27) 

t: NM^c DNA^-f :;^'^U -:^^^f#?3ti;^^n->HPl 0435(Z)cDN 
A-r>if- hCO^i^SSa^'J?:^^ Lfc^3 5, 8bp©5' #^l^tRM^. 690 
bp(DORF, 2 0 7 bp(D3' #jffisRM^*^^^-g>^^^^ LTV^;t„ ORF 
li2 2 9T^ y^^^S^^J^^jfe-SSe^^rin- FLT^U, N5|^^i: C5^^lC^tl 
1 mmOl^Kii K^-r >}^)^#^Lfcc 07tCKyte-Doolittle 

^ 1 0 9 KLTVA^ c D N Agp^^^r^t; H i n d I I I - B 

a 1 I J^^i^ pSSD3C7)HindIII-Eco R VgpfeiC^f A L ^ 
^-^CO S 7MIS{c#ALfc t ^5, □ ^^-if'^t^-ttlil^^MtcM^i^e^n, 

^^,'®$tl^^^^^a2 4, 6 8 8 i:««"fHj(;^2 4 kD a (7)®|KMi^:^)'^^fr5c L fc 



t'i4 riiH#4^ 1 0 - ?> 0 8 8 9 0 1 





9-276271 



$^=1 F^Tb^e^-^/uT-VN^fc© (Mxli> T^-fee/3>1^-^H 8 7 6 8 5) ;()^#^E 
[0 0 6 5] 

<HP 1 0 4 7 9> (SH^IJII^S, 18, 2 8) 

H hi; >;^^-x-U9 3 7 cDNA^-r >^^U-*^e3#btl^c^' n->HP 1 0 
4 7 9® cDNA-r>-9-- h®^J^«IS^'J$:^^bfc^35, 3 8bp®5' # 
aiRM^. 537bp(DORF, 266bp®3' ^^^^5^5:^ 
bTV^fc„ ORFlil 7 8r$ FbT^3»J, N5tc 

• tcKy t e-Doo 1 i t t 1 e (Z)^^-e#*?)fe*SeK(7)i^*tt/5^7Ktt::^a 
-;i/$:^-rc 2^MaSc^N7S^4 5T^>'m^S$:=I-FLTV^-5cDNA 
gP^^^r^tfH indlll-Banll (T 4 D N A *° U ^ ^ - «^tC i U ¥ 
itTl^^'ffc) fK>^$: P SSD3(Z)HindI Il-Smal SP^lC^fA 

Ttj^^^^g^tl'&rJ^-?-*! 9. 453<J;»;A^VA33kD a (7)|ffilRM%*'^^ b ^ 

c :53^^s/^*^;HH?!H53Mfi:^M'^'efe^ (-3> -i) mwi^MM-t^h. ^ 

0 [0 0 6 6] 

* a a M ® T ^ M ?U M V ^ T :/ n 7" -r > - ^ ^ - >^ ^ ^ ^ :^ ^ ^ 5 ^ 
v:7 7>-f ;^->6^-V>^Wl/3J^=En-^*R IC (GenBankri^-fet/3 V^-^U 
7 2 6 8 0) i:S{ei'S$:^LTV^fc„ ^ 8 {C. :^mm(D\i hMBU (HP) il 
':7>?.-f :r>5^-Y>'^;^3}x^n-^'R I C (MM) CDT^ y ^Se^'Jc^it^^^-tc 

[0 0 6 7] 
[*8] 

^8 



ailiE4t¥ 10-3088901 




9—276271 



HS MSPSGRLCLLTIVGLILPTRGQTLKDTTSSSSADSTIMDIQVPTRAPDAVYTELQPTSPT 

MM MSLSSRLCLLT I VAL I LPSRGQTPKKPTS I FTADQTSATTRDNVPDPDQTSPGVQTTPL I 
HS PTWPADETPQ—PQTQTQQLEG-TDGPLVTDPETHKSTKAAHPTDDTTTLSERPSPSTDV 

MM WTREEATGSQTAAQTETQQLTKMATSNPVSDPGPHTSSKKGTP AVSRIEPLSPSKNF 

HS QTDPQTLKPSGFHEDDPFFYDEHTLRKRGLLVAAVLFI TG 1 1 1 LTSGKCRQLSRLCRNHC 

MM MPPSY I EHPLDSNENNPFY YDDTTLRKRGLLV AA VLF I TG 1 1 1 LTSGKCRQLSQFCLNRH 
HS R 
* 

MM R 
[0 0 6 8] 

^fc, :2^c DN A(Z)J^^K?^^fflV^TG e n B a n k $:^^Lfe^^5, ES 
T(D^iZ. 9 0%U±(Dmm^^^t^^(D T^-feS/a >it-^A A 2 

9 6 6 9 6) 0^^Lt=.t>\ §P^^@2^fJJ&(0-e:$:|g^(Dgfi^i:|HlCgaS^=7- 
K b T V^ -5 tJ)^ if A^liffJ^T- § ^ V^c 
[0 0 6 9] 

-r>$:N I H3T3 y^^Uy^^ h IffljigtC^A L t f^, M#$tlT<-6geM 
l^^[Fu, X. et al.,Mol. Cell. Biol. 17:150 



ill i u -i 1 ^- vSd'^'y-Sr ^i- 'J . 1 y « ^ 

tl h 'J>zK-TU 9 3 7 cDNA^'f7^U-/J^^^#'^tiyc'^n->HP 1 O 



li^ UM']'- 1 - 3 0 8 8 y 0 1 




9—276271 



^mm^^^ 1 3 3 2 bp(DORF, 1 5 b p ® 3 ' #SSRfI^:^^ e> J&e^it 
^UTV^fc„ ORFli4 4 3T5 >'^^»:^)^e>:&^Se«^=I- KUTfeU. N 
T^^tC l®m®J^SiiFpl-f>*^#«b:to EI9lCKy t e-Do o 1 i t t 1 

tI^^ 1 4 8T^ KbTV\-5 c D N AgPr^j^ $:-^tJ H i n d I I I - 

P V u I I W\}i^I> SSD3©HindIII-Eco R VSP&tC^fAb^lS^ 

ORF;?)>ei=^3ffl$^^^^^*5 1 , 1 4 5 iltSJ^IWIC 5 1 kD a(D®IKm%*^ 
[0 0 7 1] 

'S$:*-r-6®E^SeStt5&*^ofco tf^, tIsc DN A(D^M^J^ffiV^•rG e n 
B a n k$:^^bfci:^6, EST(D>4^1C, 9 0 %^^^_h0«|pl't4 ^^g-TS t;® ( 
m^ii^^ T^J7ir5y3>#-tAA3 5 4 5 5 4) t>^^^Lr^f)\ V^•m t^fs: c D N 

[0 0 7 2] 

<HP 1 04 9 5> (Be^lJ##l 0, 2 0, 3 0) 

thW^cDNA^-f:/^U-*^e>#?>ti:t^D->HP10495©cDN 

|.cr)^^^@g^rj$:^^bfc^:i5> 62bpC7)5' #jHIRM^, 3 9 
3bpCDORF, 43 1bpC03' #SSIR«:^^ ^ ^ ^^3^?^ ^ b T V^fc„ OR 

Fiti 3 or^ KLTi3»j, 2mmom«®Kpt 

4 y-^^^^Ltco HI OtCKy te-Doolittl e (D:^^'r^*t)fe*Ma 

J®$ne:$j-^^* 1 4, 9 6 4 J; i;^^ VN^2 5 k D a ®jBtR^i^:^'^^fiRbfeo 
[0 0 7 3] 

B a n k$:^^Lfci;r5, ESTCDcfilC, 9 0 %I^_h(7)ffi|Hl'ft ^^"T ^ t;® ( 



10-3088901 




#^ 9-276271 



MX-lJ, >#-^A A4 3 1 0 0 1 ) :^^#^ELfe;^)\ V^■rtlt;;^: c D N 

[0 0 7 4] 

*|g^{iMRaK^-r>$:^t-'5ti hMS^, ^tl^zi- KLTV^-^> cDNA 

mBm^i<Mizmm^^zt.ti^x^i>. :ini^mmBmm^i'^mALxmmB 
m^±Mmm^'^t=.mmit. MfZ^-t^visyy^co^m. mL^^i&'^^mmo)^^^ 
'J - ^ > if izmm x^^o 

[0 0 7 5] 

[iH^'J«] 

B2^[l®S$ : 1 2 3 
gH^fjOM : T ^ 7 ^ 

mncomm : see 

>K-tr-7^-i' :;^3;i/ : No 
: 



Met Lys Ala Val Leu Leu Ala Leu Leu Met Ala Gly Leu Ala Leu Gin 



MUiE^#1^ ! 0 - ;^ 0 8 8 




4f ^ 9 — 2 7 6 2 7 1 



Pro Gly Thr Ala Leu Leu Cys Tyr Ser Cys Lys Ala Gin Val Ser Asn 

20 25 30 

Glu Asp Cys Leu Gin Val Lys Asn Cys Thr Gin Leu Gly Glu Gin Cys 

35 40 45 

Trp Thr Ala Arg He Arg Ala Val Gly Leu Leu Thr Val He Ser Lys 

50 55 60 

Gly Cys Ser Leu Asn Cys Val Asp Asp Ser Gin Asp Tyr Tyr Val Gly 
65 70 75 80 

Lys Lys Asn lie Thr Cys Cys Asp Thr Asp Leu Cys Asn Ala Ser Gly 

85 90 95 

Ala His Ala Leu Gin Pro Ala Ala Ala lie Leu Ala Leu Leu Pro Ala 

100 105 110 

Leu Gly Leu Leu Leu Trp Gly Pro Gly Gin Leu 
115 120 
[0 0 7 6] 
gH^rj## : 2 
@3^1J(D;R$ : 2 2 0 

mmmm -.maw 
mm : 

i'U-y^ : HP 0 1 4 9 8 

Met Ser Met Gly Leu Glu lie Thr Gly Thr Ala Leu Ala Val Leu Gly 

15 10 15 

Trp Leu Gly Thr He Val Cys Cys Ala Leu Pro Met Trp Arg Val Ser 



ti!,t£^^ 10-3088901 




# ^ 9—276271 



20 25 30 

Ala Phe He Gly Ser Asn He He Thr Ser Gin Asn He Trp Glu Gly 

35 40 45 

Leu Trp Met Asn Cys Val Val Gin Ser Thr Gly Gin Met Gin Cys Lys 

50 55 60 

Val Tyr Asp Ser Leu Leu Ala Leu Pro Gin Asp Leu Gin Ala Ala Arg 
65 70 75 80 

Ala Leu He Val Val Ala He Leu Leu Ala Ala Phe Gly Leu Leu Val 

85 90 P5 

Ala Leu Val Gly Ala Gin Cys Thr Asn Cys Val Gin Asp Asp Thr Ala 

100 105 110 

Lys Ala Lys He Thr He Val Ala Gly Val Leu Phe Leu Leu Ala Ala 

115 120 125 

Leu Leu Thr Leu Val Pro Val Ser Trp Ser Ala Asn Thr He He Arg 

130 135 140 

Asp Phe Tyr Asn Pro Val Val Pro Glu Ala Gin Lys Arg Glu Met Gly 
145 150 155 160 

Ala Gly Leu Tyr Val Gly Trp Ala Ala Ala Ala Leu Gin Leu Leu Gly 

165 170 175 

Gly Ala Leu Leu Cys Cys Ser Cys Pro Pro Arg Glu Lys Lys Tyr Thr 

ISO 185 190 

Ala Thr Lys Val Val Tyr Ser Ala Pro Arg Ser Thr Gly Pro Gly Ala 

195 200 205 

Ser Leu Gly Thr Gly Tyr Asp Arg Lys Asp Tyr Val 



WmcOM^ : 8 1 



Z 8 



iWiifA^^'- 1 {> - ?> O 8 <S 9 0 




9 — 276271 



m^^i<Dmm : saw 

: HP 0 1 5 6 5 

Met Ala Tyr His Gly Leu Thr Val Pro Leu lie Val Met Ser Val Phe 

15 10 15 

Trp Gly Phe Val Gly Phe Leu Val Pro Trp Phe He Pro Lys Gly Pro 

20 25 30 

Asn Arg Gly Val lie He Thr Met Leu Val Thr Cys Ser Val Cys Cys 

35 40 45 

Tyr Leu Phe Trp Leu He Ala He Leu Ala Gin Leu Asn Pro Leu Phe 

50 55 60 

Gly Pro Gin Leu Lys Asn Glu Thr He Trp Tyr Leu Lys Tyr His Trp 
65 70 75 80 

Pro 

[0 0 7 8] 
gg^iJH-^ : 4 

gS^iJCDSS : 3 0 1 

iH^ij(7)M : r ^ y M 

mncomm : sa® 



mUn^ 10-3088901 




#^ 9-276271 



^ U-y^ : H P 0 1 6 0 6 

Met Leu Ala Leu Arg Val Ala Arg Gly Ser Trp Gly Ala Leu Arg Gly 

15 10 15 

Ala Ala Trp Ala Pro Gly Thr Arg Pro Ser Lys Arg Arg Ala Cys Trp 

20 25 30 

Ala Leu Leu Pro Pro Val Pro Cys Cys Leu Gly Cys Leu Ala Glu Arg 

35 40 45 

Trp Arg Leu Arg Pro Ala Ala Leu Gly Leu Arg Leu Pro Gly He Gly 

50 55 60 

Gin Arg Asn His Cys Ser Gly Ala Gly Lys Ala Ala Pro Arg Pro Ala 
65 70 75 80 

Ala Gly Ala Gly Ala Ala Ala Glu Ala Pro Gly Gly Gin Trp Gly Pro 

85 90 95 

Ala Ser Thr Pro Ser Leu Tyr Glu Asn Pro Trp Thr He Pro Asn Met 

100 105 110 

Leu Ser Met Thr Arg He Gly Leu Ala Pro Val Leu Gly Tyr Leu He 

115 120 125 

He Glu Glu Asp Phe Asn lie Ala Leu Gly Val Phe Ala Leu Ala Gly 

130 135 140 

Leu Thr Asp Leu Leu Asp Gly Phe He Ala Arg Asn Trp Ala Asn Gin 
145 150 155 160 

Arg Ser Ala Leu Gly Ser Ala Leu Asp Pro Leu Ala Asp Lys He Leu 



180 185 190 

Pro Leu Thr Tyr Met He ]\e Ser Arg Asp Val Met Leu He Ala Ala 



iWiiM'V- 1 0 - ;^ 0 8 8 13 




4f ^ 9-2 7 6 2 7 1 



Val Phe Tyr Val Arg Tyr Arg Thr Leu Pro Thr Pro Arg Thr Leu Ala 

210 215 220 

Lys Tyr Phe Asn Pro Cys Tyr Ala Thr Ala Arg Leu Lys Pro Thr Phe 
225 230 235 240 

He Ser Lys Val Asn Thr Ala Val Gin Leu lie Leu Val Ala Ala Ser 

245 250 255 

Leu Ala Ala Pro Val Phe Asn Tyr Ala Asp Ser lie Tyr Leu Gin lie 

260 265 270 

Leu Trp Cys Phe Thr Ala Phe Thr Thr Ala Ala Ser Ala Tyr Ser Tyr 

275 280 285 

Tyr His Tyr Gly Arg Lys Thr Val Gin Val He Lys Asp 



295 



290 
[0 0 7 9] 

mmo)^-^ : 3 8 3 

mm : 



300 



: HP 0 1 7 3 7 

Met Glu Ala Leu Gly Lys Leu Lys Gin Phe Asp Ala Tyr Pro Lys Thr 

15 10 15 

Leu Glu Asp Phe Arg Val Lys Thr Cys Gly Gly Ala Thr Val Thr He 

20 25 30 

Val Ser Gly Leu Leu Met Leu Leu Leu Phe Leu Ser Glu Leu Gin Tyr 



miiE#¥ 10-3088901 




a^^L 9 -2 7 6 2 7 1 



35 40 45 

Tyr Leu Thr Thr Glu Val His Pro Glu Leu Tyr Val Asp Lys Ser Arg 

50 55 60 

Gly Asp Lys Leu Lys lie Asn He Asp Val Leu Phe Pro His Met Pro 
65 70 75 80 

Cys Ala Tyr Leu Ser He Asp Ala Met Asp Val Ala Gly Glu Gin Gin 

85 90 95 

Leu Asp Val Glu His Asn Leu Phe Lys Gin Arg Leu Asp Lys Asp Gly 

100 105 110 

He Pro Val Ser Ser Glu Ala Glu Arg His Glu Leu Gly Lys Val Glu 

115 120 125 

Val Thr Val Phe Asp Pro Asp Ser Leu Asp Pro Asp Arg Cys Glu Ser 

130 135 140 

Cys Tyr Gly Ala Glu Ala Glu Asp lie Lys Cys Cys Asn Thr Cys Glu 
145 150 155 160 

Asp Val Arg Glu Ala Tyr Arg Arg Arg Gly Trp Ala Phe Lys Asn Pro 

165 170 175 

Asp Thr He Glu Gin Cys Arg Arg Glu Gly Phe Ser Gin Lys Met Gin 

180 185 190 

Glu Gin Lys Asn Glu Gly Cys Gin Val Tyr Gly Phe Leu Glu Val Asn 

195 200 205 

Lys Val Ala Gly Asn Phe His Phe Ala Pro Gly Lys Ser Phe Gin Gin 

210 215 220 

Ser His Val His Val His Asp Leu Gin Ser Phe Gly Leu Asp Asn He 



Z'i.i 2r)U 2o'0 

Gly He Val Asn Pro Leu Asp His Thr Asn Val Thr Ala Pro Gin Ala 



tiU£^']'- ] 0 - 3 0 8 8 9 0 1 




/^Ap: 9 — 276271 



Ser Met Met Phe Gin Tyr Phe Val Lys Val Val Pro Thr Val Tyr Met 

275 280 285 

Lys Val Asp Gly Glu Val Leu Arg Thr Asn Gin Phe Ser Val Thr Arg 

290 295 300 

His Glu Lys Val Ala Asn Gly Leu Leu Gly Asp Gin Gly Leu Pro Gly 
305 310 315 320 

Val Phe Val Leu Tyr Glu Leu Ser Pro Met Met Val Lys Leu Thr Glu 

325 330 335 

Lys His Arg Ser Phe Thr His Phe Leu Thr Gly Val Cys Ala He He 

340 345 350 

Gly Gly Met Phe Thr Val Ala Gly Leu He Asp Ser Leu He Tyr His 

355 360 365 

Ser Ala Arg Ala He Gin Lys Lys He Asp Leu Gly Lys Thr Thr 
370 375 380 

[0 0 8 0] 
I3^IJ## : 6 
Bg^IJ©;R$ : 1 9 9 

mwuM : saK 

^n->^:HP01962 

Met Thr Arg Leu Leu Gly Tyr Val Asp Pro Leu Asp Pro Ser Phe Val 

1 5 10 15 

Ala Ala Val He Thr He Thr Phe Asn Pro Leu Tyr Trp Asn Val Val 



miiE^¥ 1 0 



-3088901 




i^^^ 9 — 276271 



20 25 30 

Ala Arg Trp Glu His Lys Thr Arg Lys Leu Ser Arg Ala Phe Gly Ser 

35 40 45 

Pro Tyr Leu Ala Cys Tyr Ser Leu Ser Val Thr lie Leu Leu Leu Asn 

50 55 60 

Phe Leu Arg Ser His Cys Phe Thr Gin Ala Met Leu Ser Gin Pro Arg 
65 70 75 80 

Met Glu Ser Leu Asp Thr Pro Ala Ala Tyr Ser Leu Gly Leu Ala Leu 

85 90 95 

Leu Gly Leu Gly Val Val Leu Val Leu Ser Ser Phe Phe Ala Leu Gly 

100 105 110 

Phe Ala Gly Thr Phe Leu Gly Asp Tyr Phe Gly He Leu Lys Glu Ala 

115 120 125 

Arg Val Thr Val Phe Pro Phe Asn He Leu Asp Asn Pro Met Tyr Trp 

130 135 140 

Gly Ser Thr Ala Asn Tyr Leu Gly Trp Ala He Met His Ala Ser Pro 
145 150 155 160 

Thr Gly Leu Leu Leu Thr Val Leu Val Ala Leu Thr Tyr He Val Ala 

165 170 175 

Leu Leu Tyr Glu Glu Pro Phe Thr Ala Glu He Tyr Arg Gin Lys Ala 

180 185 190 

Ser Gly Ser His Lys Arg Ser 
195 

[ 0 0 8 1 ] 

5rl fR- p . " 
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iJ)^ : No 
^ □ : H P 1 0 4 3 5 

mm 

Met Ala Pro His Gly Pro Gly Ser Leu Thr Thr Leu Val Pro Trp Ala 

15 10 15 

Ala Ala Leu Leu Leu Ala Leu Gly Val Glu Arg Ala Leu Ala Leu Pro 

20 25 30 

Glu He Cys Thr Gin Cys Pro Gly Ser Val Gin Asn Leu Ser Lys Val 

35 40 45 

Ala Phe Tyr Cys Lys Thr Thr Arg Glu Leu Met Leu His Ala Arg Cys 

50 55 60 

Cys Leu Asn Gin Lys Gly Thr lie Leu Gly Leu Asp Leu Gin Asn Cys 
65 70 75 80 

Ser Leu Glu Asp Pro Gly Pro Asn Phe His Gin Ala His Thr Thr Val 

85 90 95 

lie lie Asp Leu Gin Ala Asn Pro Leu Lys Gly Asp Leu Ala Asn Thr 

100 105 110 

Phe Arg Gly Phe Thr Gin Leu Gin Thr Leu lie Leu Pro Gin His Val 

115 120 125 

Asn Cys Pro Gly Gly He Asn Ala Trp Asn Thr He Thr Ser Tyr lie 

130 135 140 

Asp Asn Gin He Cys Gin Gly Gin Lys Asn Leu Cys Asn Asn Thr Gly 
145 150 155 160 

Asp Pro Glu Met Cys Pro Glu Asn Gly Ser Cys Val Pro Asp Gly Pro 

165 170 175 

Gly Leu Leu Gin Cys Val Cys Ala Asp Gly Phe His Gly Tyr Lys Cys 



miiEJ^¥ 1 0 



-3088901 
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180 185 190 

Met Arg Gin Gly Ser Phe Ser Leu Leu Met Phe Phe Gly He Leu Gly 

195 200 205 

Ala Thr Thr Leu Ser Val Ser He Leu Leu Trp Ala Thr Gin Arg Arg 

210 215 220 

Lys Ala Lys Thr Ser 
225 

[0 0 8 2] 
IH^'J#-^ : 8 

m^m^^ : 1 7 8 

/\47i<±^^ : N o 



y : U 9 3 7 
^ U-yiSb : H P 1 0 4 7 9 

Met Ser Pro Ser Gly Arg Leu Cys Leu Leu Thr He Val Gly Leu He 

15 10 15 

Leu Pro Thr Arg Gly Gin Thr Leu Lys Asp Thr Thr Ser Ser Ser Ser 

20 25 30 



Ala val iyr Thr ulu i.eu I. In i ro Thr Ser I ro Thr Tro Thr Trp I'ro 
50 55 60 



,'l;,fil;^#S' 1 0 - 3 O 8 8 'J 




#5p 9 — 276271 



65 70 75 80 

Thr Asp Gly Pro Leu Val Thr Asp Pro Glu Thr His Lys Ser Thr Lys 

85 90 95 

Ala Ala His Pro Thr Asp Asp Thr Thr Thr Leu Ser Glu Arg Pro Ser 

100 105 110 

Pro Ser Thr Asp Val Gin Thr Asp Pro Gin Thr Leu Lys Pro Ser Gly 

115 120 125 

Phe His Glu Asp Asp Pro Phe Phe Tyr Asp Glu His Thr Leu Arg Lys 

130 135 140 

Arg Gly Leu Leu Val Ala Ala Val Leu Phe He Thr Gly He He He 
145 150 155 160 

Leu Thr Ser Gly Lys Cys Arg Gin Leu Ser Arg Leu Cys Arg Asn His 
165 170 175 

Cys Arg 



[0 0 8 3] 

mm^^ : 9 

mW^-^ : 4 4 3 
j\^:!i<'iz^>( -fyJl/ : N o 

f&m : 

•fe;i/^>r > : U 9 3 7 
^U-y^ : H P 1 0 4 8 1 

mn 

Met Arg Leu Thr Arg Lys Arg Leu Cys Ser Phe Leu He Ala Leu Tyr 



fii3E^¥ 10-3088901 




iff ¥ 9- 2 7 6 2 7 1 



15 10 15 

Cys Leu Phe Ser Leu Tyr Ala Ala Tyr His Val Phe Phe Gly Arg Arg 

20 25 30 

Arg Gin Ala Pro Ala Gly Ser Pro Arg Gly Leu Arg Lys Gly Ala Ala 

35 40 45 

Pro Ala Arg Glu Arg Arg Gly Arg Glu Gin Ser Thr Leu Glu Ser Glu 

50 55 60 

Glu Trp Asn Pro Trp Glu Gly Asp Glu Lys Asn Glu Gin Gin His Arg 
65 70 75 80 

Phe Lys Thr Ser Leu Gin He Leu Asp Lys Ser Thr Lys Gly Lys Thr 

85 90 95 

Asp Leu Ser Val Gin He Trp Gly Lys Ala Ala He Gly Leu Tyr Leu 

100 105 110 

Trp Glu His He Phe Glu Gly Leu Leu Asp Pro Ser Asp Val Thr Ala 

115 120 125 

Gin Trp Arg Glu Gly Lys Ser He Val Gly Arg Thr Gin Tyr Ser Phe 

130 135 140 

He Thr Gly Pro Ala Val He Pro Gly Tyr Phe Ser Val Asp Val Asn 
145 150 155 160 

Asn Val Val Leu He Leu Asn Gly Arg Glu Lys Ala Lys He Phe Tyr 

165 170 175 

Ala Thr Gin Trp Leu Leu Tyr Ala Gin Asn Leu Val Gin He Gin Lys 

180 185 190 

Leu Gin His Leu Ala Val Val Leu Leu Gly Asn Glu His Cys Asp Asn 



Ziw Zlo 220 

Leu Phe He He Tyr Asp Ser Pro Trp He Asn Asp Va ! Asp Val Phe 
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Gin Trp Pro Leu Gly Val Ala Thr Tyr Arg Asn Phe Pro Val Val Glu 

245 250 255 

Ala Ser Trp Ser Met Leu His Asp Glu Arg Pro Tyr Leu Gys Asn Phe 

260 265 270 

Leu Gly Thr He Tyr Glu Asn Ser Ser Arg Gin Ala Leu Met Asn lie 

275 280 285 

Leu Lys Lys Asp Gly Asn Asp Lys Leu Gys Trp Val Ser Ala Arg Glu 

290 295 300 

His Trp Gin Pro Gin Glu Thr Asn Glu Ser Leu Lys Asn Tyr Gin Asp 
305 310 315 320 

Ala Leu Leu Gin Ser Asp Leu Thr Leu Cys Pro Val Gly Val Asn Thr 

325 330 335 

Glu Cys Tyr Arg He Tyr Glu Ala Cys Ser Tyr Gly Ser He Pro Val 

340 345 350 

Val Glu Asp Val Met Thr Ala Gly Asn Cys Gly Asn Thr Ser Val His 

355 360 365 

His Gly Ala Pro Leu Gin Leu Leu Lys Ser Met Gly Ala Pro Phe lie 

370 375 380 

Phe He Lys Asn Trp Lys Glu Leu Pro Ala Val Leu Glu Lys Glu Lys 
385 390 395 400 

Thr He He Leu Gin Glu Lys He Glu Arg Arg Lys Met Leu Leu Gin 

405 410 415 

Trp Tyr Gin His Phe Lys Thr Glu Leu Lys Met Lys Phe Thr Asn He 

420 425 430 

Leu Glu Ser Ser Phe Leu Met Asn Asn Lys Ser 
435 440 
[0 0 8 4] 

m^m^ : 1 0 

gH?rj(7):RS : 1 3 0 



miiE#¥ 1 0 
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/A-Y AK-feT^-f : No 
: 

^ D->i& : H P 1 0 4 9 5 
IBM 

Met Glu Thr Leu Gly Ala Leu Leu Val Leu Glu Phe Leu Leu Leu Ser 

15 10 15 

Pro Val Glu Ala Gin Gin Ala Thr Glu His Arg Leu Lys Pro Trp Leu 

20 25 30 

Val Gly Leu Ala Ala Val Val Gly Phe Leu Phe He Val Tyr Leu Val 

35 40 45 

Leu Leu Ala Asn Arg Leu Trp Cys Ser Lys Ala Arg Ala Glu Asp Glu 

50 55 60 

Glu Glu Thr Thr Phe Arg Met Glu Ser Asn Leu Tyr Gin Asp Gin Ser 
65 70 75 80 

Glu Asp Lys Arg Glu Lys Lys Glu Ala Lys Glu Lys Glu Glu Lys Arg 

85 90 95 

Lys Lys Glu Lys Lys Thr Ala Lys Glu Gly Glu Ser Asn Leu Gly Leu 

100 105 110 

Asp Leu Glu Glu Lys Glu Pro Gly Asp His Glu Arg Ala Lys Ser Thr 



[0 0 8 5] 
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mn(DM^ : 3 6 9 

Be^!j(55tt^ : cDNA to mRNA 
MM : 

^n->i& : HP 0 1 2 4 4 



ATGAAGGCTG TGCTGCTTGC CCTGTTGATG GCAGGCTTGG CCCTGCAGCC AGGCACTGCC 
CTGCTGTGCT ACTCCTGCAA AGCCCAGGTG AGCAACGAGG ACTGCCTGCA GGTGAAGAAC 
TGCACCCAGC TGGGGGAGCA GTGCTGGACC GCGCGCATCC GCGCAGTTGG CCTCGTGACC 
GTCATCAGCA AAGGCTGCAG CTTGAACTGC GTGGATGACT CACAGGACTA CTACGTGGGC 
AAGAAGAACA TCACGTGCTG TGACACCGAC TTGTGCAACG CCAGCGGGGC CCATGCGCTG 
CAGCCGGCTG CCGCCATCCT TGCGCTGCTC CCTGCACTCG GCCTGCTGCT CTGGGGACCC 
GGCCAGCTA 
[0 0 8 6] 

mn(D^^ : 6 6 0 

mwm : 
m(Dm. : 

B2^U<55MS : cDNA to mRNA 
^U-y^ : HP 0 1 4 9 8 

urn 




4 1 



0-3088901 




#^ 9-276271 



ATGTCCATGG GCCTGGAGAT CACGGGCACC GCGCTGGCCG TGCTGGGCTG GCTGGGCACC 60 

ATCGTGTGCT GCGCGTTGCC CATGTGGCGC GTGTCGGCCT TCATCGGCAG CAACATCATC 120 

ACGTCGCAGA ACATCTGGGA GGGCCTGTGG ATGAACTGCG TGGTGCAGAG CACCGGCCAG 180 

ATGCAGTGCA AGGTGTACGA CTCGCTGCTG GCACTGCCAG AGGACCTTCA GGCGGCCCGC 240 

GCCCTCATCG TGGTGGCCAT CCTGCTGGCC GCCTTGGGGC TGCTAGTGGC GCTGGTGGGC 300 

GCCCAGTGCA CCAACTGCGT GCAGGACGAC ACGGCCAAGG CCAAGATCAC CATCGTGGCA 360 

GGCGTGCTGT TCCTTCTCGC CGCCCTGCTC ACCCTCGTGC CGGTGTCCTG GTCGGCCAAC 420 

ACCATTATCC GGGACTTCTA CAACCCCGTG GTGCCCGAGG CGCAGAAGCG CGAGATGGGC 480 

GCGGGCCTGT ACGTGGGCTG GGCGGCCGCG GCGCTGCAGC TGCTGGGGGG cnCGCTGCTC 540 

TGCTGCTCGT GTCCCCCACG CGAGAAGAAG TACACGGCCA CCAAGGTCGT CTACTCCGCG 600 

CCGCGCTCCA CCGGCCCGGG AGCCAGCCTG GGCACAGGCT ACGACGGCAA GGACTAGGTC 660 
[0 0 8 7] 

mnm-^ : 1 3 

m^i(D^-^ : 2 4 3 

gH^O(Z)M : mm 
m(Dm : 

M9^i<DMM :cDNA to mRNA 

mm : 

mm(Dmm w« 

^ U-y^ : H P 0 1 5 6 5 
ATGGCGTATC ACGGCCTCAC TGTGCCTCTC ATTGTGATGA GCGTGTTCTG GGGCTTCGTC 60 



AAv.LLitjLi iH.uAiAAAA ATTuAAAAAT bAAAlLATCT GGTATCTGAA GTATCATTGG 240 
CCT ^4" 



- 3 (J 8 8 a 0 J 
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gB^lJ#-t : 1 4 
BH^tJ©*^ : 9 0 3 

Se^lJ(Z)a^ : c DN A to m R N A 

nw. : 

© ^n->^ : HP 0 1 6 0 6 



rrnnnnrTrm rrrrrrrxrr Trrrrrrrrr TCCCCr^CtCGC, 
ATGCTAGCCT TGCGCGTGGC bLGUuGblULi l uuiiijbUbu^^ luuu^-^uut^uij 


CGCTTGGGGT 


60 


CCGGGAACGC GGCCGAGTAA GCGACGCGCC TGCTGGGCCC TGCTGCCGCC 


CGTGCCCTGC 


120 


TGCTTGGGCT GCCTGGGCGA ACGCTGGAGG CTGCGTCCGG CCGCTCTTGG 


CTTGCGGCTG 


180 


CCCGGGATCG GCCAGCGGAA CCACTGTTCG GGCGCGGGGA AGGCGGCTCC 


CAGGCCAGCG 


240 


GCCGGAGCGG GCGCCGCTGC CGAAGCCCCG GGCGGCCAGT GGGGCCCGGC 


GAGCACCCCC 


300 


AGCCTGTATG AAAACCCATG GACAATCGCG AATATGTTGT CAATGACGAG 


AATTGGCTTG 


360 


GCCCCAGTTC TGGGCTATTT GATTATTGAA GAAGATTTTA ATATTGCACT 


AGGAGTTTTT 


420 


GCTTTAGCTG GAGTAACAGA TTTGTTGGAT GGATTTATTG CTCGAAACTG 


GGCCAATCAA 


480 


AGATCAGCTT TGGGAAGTGC TCTTGATCCA CTTGCTGATA AAATACTTAT 


CAGTATCTTA 


540 


TATGTTAGCT TGACCTATGC AGATCTTATT CCAGTTCCAC TTACTTACAT 


GATCATTTCG 


600 


AGAGATGTAA TGTTGATTGC TGCTGTTTTT TATGTCAGAT ACCGAACTCT 


TCCAACACCA 


660 


CGAACACTTG CCAAGTATTT CAATCCTTGC TATGCCACTG CTAGGTTAAA 


ACCAACATTC 


720 


ATCAGCAAGG TGAATACAGC AGTCCAGTTA ATCTTGGTGG CAGCTTCTTT 


GGCAGCTCCA 


780 


GTTTTCAACT ATGCTGACAG CATTTATCTT CAGATACTAT GGTGTTTTAC 


AGCTTTCACC 


840 


ACAGCTGCAT CAGCTTATAG TTACTATCAT TATGGCCGGA AGACTGTTCA 


GGTGATAAAA 


900 


GAG 




903 



[0 0 8 9] 
mm^^ : 1 5 
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m^m^^ : 1 1 4 9 

mm (Dm : 

SiJ^'J^a^ : c DN A to mRNA 

mm(Dmm : 

^U-y^ : H P 0 1 7 3 7 

mn 

ATGGAGGCGC TGGGGAAGCT GAAGCAGTTC GATGCCTACC CCAAGACTTT GGAGGACTTC 60 

CGGGTCAAGA CCTGCGGGGG CGCCACCGTG ACCATTGTCA GTGGCCTTCT CATGCTGCTA 120 

CTGTTCCTGT GCGAGCTGCA GTATTACCTC ACCACGGAGG TGCATCCTGA GCTCTACGTG 180 

GACAAGTCGC GGGGAGATAA ACTGAAGATC AACATCGATG TACTTTTTCC GCACATGCCT 240 

TGTGCCTATC TGAGTATTGA TGCCATGGAT GTGGCCGGAG AACAGCAGCT GGATGTGGAA 300 

CACAACCTGT TCAAGCAACG ACTAGATAAA GATGGCATCC CCGTGAGCTC AGAGGCTGAG 360 

CGGCATGAGC TTGGGAAAGT CGAGGTGACG GTGTTTGACC CTGACTCCCT GGACCCTGAT 420 

CGCTGTGAGA GCTGCTATGG TGCTGAGGCA GAAGATATCA AGTGCTGTAA CACCTGTGAA 480 

GATGTGCGGG AGGCATATCG CCGTAGAGGC TGGGCCTTCA AGAACCCAGA TACTATTGAG 540 

CAGTGCCGGG GAGAGGGCTT CAGCCAGAAG ATGCAGGAGC AGAAGAATGA AGGCTGCCAG 600 

GTGTATGGCT TCTTGGAAGT CAATAAGGTG GCCGGAAACT TCCACTTTGC CCCTGGGAAG 660 

AGCTTCCAGC AGTCCCATGT GCAGGTCCAT GACTTGCAGA GCTTTGGCCT TGACAACATC 720 

AACATGACCC ACTACATCCA GCACCTGTCA TTTGGGGAGG ACTATCCAGG CATTGTGAAC 780 

CCCCTGGACC ACACCAATGT CACTGCGCCC CAAGCCTCCA TGATGTTCCA GTACTTTGTG 840 



v:.'^ I leijiLv i..iAiL.Aulj ulLULLuAiu ATGGTGAAGL TGACGGAGAA GCACAGGTCC 1020 
TTCACCCACT TCCTGACAGG TGTGTGCGCC ATCATTGGGG GCATGTTCAC AGTGGCTGGA 1080 



- 3 0 8 8 ij > ; 1 





#3f 9-276271 



AAGACAACG 
[0 0 9 0] 

mmm^ ■ 1 6 

@B3^[J(Z):5$ : 5 9 7 

mom. : 

SB^ljOiB^ : c DN A to mRNA 
^U-y^ : HP 0 1 9 6 2 

mm 

ATGACCCGGC TGCTGGGCTA CGTGGACCCC CTGGATCCCA GCTTTGTGGC TGCCGTCATC 
ACCATCACCT TCAATCCGCT CTACTGGAAT GTGGTTGCAC GATGGGAACA CAAGACCCGC 
AAGCTGAGCA GGGCCTTCGG ATCCCCCTAC CTGGCCTGCT ACTCTCTAAG CGTCACCATC 
CTGCTCCTGA ACTTCCTGCG CTCGCACTGC TTCACGCAGG CCATGCTGAG CCAGGCCAGG 
ATGGAGAGCC TGGACACCGC CGCGGCCTAC AGCCTGGGCC TCGCGCTCCT GGGACTGGGC 
0 GTCGTGCTCG TGCTCTCCAG CTTCTTTGCA CTGGGGTTGG GTGGAACTTT CCTAGGTGAT 
TACTTCGGGA TCCTCAAGGA GGCGAGAGTG ACCGTGTTCC CCTTCAACAT GCTGGACAAC 
CCCATGTACT GGGGAAGCAC AGCCAACTAC CTGGGCTGGG CCATGATGCA CGCCAGCCCC 
ACGGGCCTGC TCCTGACGGT GGTGGTGGCC CTCACCTACA TAGTGGCTCT CCTATACGAA 
GAGCCCTTCA CCGCTGAGAT CTACCGGCAG AAAGCCTCCG GGTCCCACAA GAGGAGG 

[0 0 9 1 ] 
@E^U## : 1 7 
iH^UCT):^^ : 6 8 7 



1149 



60 
120 
180 
240 
300 
360 
420 
480 
540 
597 



4 5 
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BS^'Joa^ : c DN A to mRNA 
MM ■ 

^ □ : H P 1 0 4 3 5 

mm 

ATGGCGCCTC ACGGCCCGGG TAGTCTTACG ACCCTGGTGC CCTGGGCTGC CGCCCTGCTC 60 

CTCGCTCTGG GCGTGGAAAG GGCTCTGGCG CTACCCGAGA TATGCACCCA ATGTGCAGGG 120 

AGCGTGCAAA ATTTGTCAAA AGTGGCCTTT TATTGTAAAA CGACACGAGA GCTAATGCTG 180 

CATGCCCGTT GCTGCCTGAA TCAGAAGGGC ACCATCTTGG GGCTGGATCT CCAGAACTGT 240 

TCTCTGGAGG ACCCTGGTCC AAACTTTCAT CAGGCACATA CCACTGTCAT CATAGACCTG 300 

CAAGCAAACC CCCTCAAAGG TGACTTGGCC AACACCTTCC GTGGCTTTAC TCAGCTCCAG 360 

ACTCTGATAC TGGCACAACA TGTCAACTGT CCTGGAGGAA TTAATGCCTG GAATACTATC 420 

ACCTCTTATA TAGACAACCA AATCTGTCAA GGGCAAAAGA ACCTTTGCAA TAACACTGGG 480 

GACCCAGAAA TGTGTCCTGA GAATGGATCT TGTGTACCTG ATGGTCCAGG TCTTTTGCAG 540 

TGTGTTTGTG CTGATGGTTT CCATGGATAC AAGTGTATGC GCCAGGGCTC GTTCTCACTG 600 

CTTATGTTCT TCGGGATTCT GGGAGCCACC ACTCTATCCG TCTCCATTCT GCTTTGGGCG 660 

ACCCAGCGCG GAAAAGCCAA GACTTCA 687 
[0 0 9 2] 

se^[j#-^ : 1 8 

: 5 3 4 

mo^m : 



•1 (3 i'' 1 V - 3 0 H <S ['i 
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^^n->^ : HP 1 0 4 7 9 

mm 

ATGTCGCCCT CTGGTCGCCT GTGTCTTCTC ACCATCGTTG GCCTGATTCT CCCCACCAGA 
GGACAGACGT TGAAAGATAC CACGTCCAGT TCTTCAGCAG ACTCAACTAT CATGGACATT 
CAGGTCCCGA CACGAGCCCC AGATGCAGTC TACACAGAAC TCCAGCCCAC CTCTCCAACG 
CCAACCTGGC CTGCTGATGA AACACCACAA CCCCAGAGCC AGACCCAGCA ACTGGAAGGA 
ACGGATGGGC CTGTAGTGAC AGATCCAGAG ACACACAAGA GCACCAAAGC AGCTCATCCC 
ACTGATGACA CCACGACGCT CTCTGAGAGA CCATCCCCAA GGACAGACGT CCAGACAGAC 
CCCCAGAGCC TCAAGCCATC TGGTTTTCAT GAGGATGACC CCTTCTTCTA TGATGAACAC 
% ACCCTCCGGA AACGGGGGCT GTTGGTCGCA GCTGTGCTGT TCATCACAGG CATCATCATC 
CTCACCAGTG GCAAGTGCAG GCAGCTGTCC CGGTTATGCC GGAATCATTG CAGG 

[0 0 9 3] 
SB^U## : 1 9 
BB^U®*^ : 1 3 2 9 

sB^ijcDM : mm 

BB?lIC>5a^ : c DN A to mRNA 

> : U 9 3 7 
^U~y^ : HP 1 0 4 8 1 

mm 

ATGCGGCTGA CGCGGAAGCG GCTCTGCTCG TTTCTTATCG CCCTGTACTG CCTATTCTCC 

CTCTACGCTG CCTACCACGT CTTCTTCGGG CGCCGCCGCC AGGCGCCGGC CGGGTCCCCG 

CGGGGCCTCA GGAAGGGGGC GGCCCCCGCG CGGGAGAGAC GCGGCCGAGA ACAGTCCACT 

TTGGAAAGTG AAGAATGGAA TCCTTGGGAA GGAGATGAAA AAAATGAGCA ACAACACAGA 

TTTAAAACTA GCCTTCAAAT ATTAGATAAA TCCAGGAAAG GAAAAACAGA TCTCAGTGTA 



60 
120 
180 
240 
300 
360 
420 
480 
534 



60 
120 
180 
240 
300 



4 7 
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CAAATCTGGG 


GCAAAGCTGC 


CATTGGCTTG 


TATCTCTGGG 


AGCATATTTT 


TGAAGGCTTA 


360 


CTTGATCCCA 


GCGATGTGAC 


TGCTCAATGG 


AGAGAAGGAA 


AGTCAATCGT 


AGGAAGAACA 


420 


CAGTACAGCT 


TCATCACTGG 


TCCAGCTGTA 


ATACCAGGGT 


ACTTCTCCGT TGATGTGAAT 


480 


AATGTGGTAC 


TCATTTTAAA 


TGGAAGAGAA 


AAAGCAAAGA 


TCTTTTATGC 


CACCCAGTGG 


540 


TTACTTTATG 


CACAAAATTT 


AGTGCAAATT 


CAAAAACTCC 


AGGATCTTGC TGTTGTTTTG 


600 


CTCGGAAATG 


AACATTGTGA 


TAATGAGTGG 


ATAAACCCAT 


TCCTCAAAAG 


AAATGGAGGC 


660 


TTCGTGGAGC 


TGCTTTTCAT 


AATATATGAC 


AGCCCCTGGA 


TTAATGACGT 


GGATGTTTTT 


720 


CAGTGGCCTT 


TAGGAGTAGC 


AACATACAGG 


AATTTTCCTG 


TGGTGGAGGC 


AAGTTGGTCA 


780 


ATGCTGCATG 


ATGAGAGGCC 


ATATTTATGT 


AATTTCTTAG 


GAACGATTTA 


TGAAAATTCA 


840 


TCCAGACAGG 


CACTAATGAA 


CATTTTGAAA 


AAAGATGGGA 


ACGATAAGCT 


TTGTTGGGTT 


900 


TCAGCAAGAG 


AACACTGGCA 


GCCTCAGGAA 


ACAAATGAAA 


GTCTTAAGAA 


TTACCAAGAT 


960 


GCCTTGCTTC 


AGAGTGATCT 


CACATTGTGC 


CCGGTCGGAG 


TAAACACAGA 


ATGCTATCGA 


1020 


ATCTATGAGG 


CTTGCTCCTA 


TGGCTCCATT 


CCTGTGGTGG 


AAGACGTGAT GACAGCTGGC 


1080 


AACTGTGGGA 


ATACATCTGT 


GCACCACGGT 


GCTCCTCTGC 


AGTTACTCAA 


GTCCATGGGT 


1140 


GCTCCCTTTA 


TCTTTATCAA 


GAACTGGAAG 


GAACTCCCTG 


CTGTTTTAGA 


AAAAGAGAAA 


1200 


ACTATAATTT 


TACAAGAAAA 


AATTGAAAGA 


AGAAAAATGT 


TACTTCAGTG 


GTATCAGCAC 


1260 


TTCAAGAGAG 


AGCTTAAAAT 


GAAATTTACT 


AATATTTTAG 


AAAGCTCATT TTTAATGAAT 


1320 


AATAAAAGT 












1329 



[0 0 9 4] 

m^m^ : 2 0 

gS^'J®:^^ : 3 9 0 



■1 H 



li',MA^V- 1 0 - 3 0 H H 9 0 1 
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ATGGAGACCC TGGGGGCCCT TCTGGTGCTG GAGTTTCTGC TCCTCTCGCC GGTGGAGGCC 
CAGCAGGCCA CGGAGCATCG CCTGAAGCCG TGGCTGGTGG GGCTGGCTGG GGTAGTCGGC 
TTCCTGTTCA TCGTCTATTT GGTCTTGCTG GCCAACCGCC TCTGGTGTTC CAAGGCCAGG 
GCTGAGGACG AGGAGGAGAC CACGTTCAGA ATGGAGTCCA ACCTATACCA GGACCAGAGT 
GAAGACAAGA GAGAGAAGAA AGAGGCCAAG GAGAAAGAAG AGAAGAGGAA GAAGGAGAAA 
AAGACAGCAA AGGAAGGAGA GAGCAACTTG GGACTGGATC TGGAGGAAAA AGAGCCCGGA 
GACCATGAGA GAGCAAAGAG CACAGTCATG 

[0 0 9 5] 
gH3Frj## : 2 1 

mno)^^ : 9 7 9 
m<Dm : 

SB^'J^i^aS : c DN A to mRNA 

^U-y^ : H P 0 1 2 4 4 

nW^^-tm^ : CD S 
#^E^« : 1 6 . . 3 8 7 

n^m^i^^hfcism : E 

AGCCCACCAG TGACC ATG AAG GCT GTG CTG CTT GGC CTG TTG ATG GCA GGC 
Met Lys Ala Val Leu Leu Ala Leu Leu Met Ala Gly 
1 5 10 

TTG GGC CTG GAG CCA GGC ACT GGC CTG CTG TGC TAG TCC TGC AAA GCC 
Leu Ala Leu Gin Pro Gly Thr Ala Leu Leu Cys Tyr Ser Cys Lys Ala 



60 
120 
180 
240 
300 
360 
390 



51 



99 



4 9 
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15 20 25 

CAG GTG AGO AAC GAG GAG TGC CTG GAG GTG AAG AAC TGC ACC GAG CTG 147 
Gin Val Ser Asn Glu Asp Cys Leu Gin Val Lys Asn Cys Thr Gin Leu 

30 35 40 

GGG GAG CAG TGC TGG ACC GOG CGC ATC CGC GCA GTT GGC CTC CTG ACC 195 
Gly Glu Gin Cys Trp Thr Ala Arg He Arg Ala Val Gly Leu Leu Thr 
45 50 55 60 

GTC ATC AGC AAA GGC TGC AGC TTG AAC TGC GTG GAT GAC TCA CAG GAC 243 
Val lie Ser Lys Gly Cys Ser Leu Asn Cys Val Asp Asp Ser Gin Asp 

65 70 75 

TAG TAG GTG GGC AAG AAG AAC ATC ACG TGC TGT GAC ACC GAC TTG TGC 291 
Tyr Tyr Val Gly Lys Lys Asn He Thr Cys Cys Asp Thr Asp Leu Cys 

80 85 90 

AAC GGC AGC GGG GGC CAT GCC CTG CAG CCG GCT GGC GCC ATC CTT GCG 339 
Asn Ala Ser Gly Ala His Ala Leu Gin Pro Ala Ala Ala He Leu Ala 

95 100 105 

CTG CTC GCT GCA CTC GGC CTG CTG CTC TGG GGA GCC GGC CAG CTA 384 
Leu Leu Pro Ala Leu Gly Leu Leu Leu Trp Gly Pro Gly Gin Leu 



110 




115 




120 






TAGGCT CTGGGGGGCC CCGCTGCAGC CCACACTGGG TGTGGTGCCC CAGGCCTCTG 


440 


TGCCACTCCT 


CACAGACCTG 


GCCCAGTGGG 


AGCCTGTCCT 


GGTTCCTGAG 


GCACATCCTA 


500 


ACGCAAGTCT 


GACCATGTAT 


GTCTGCACCC 


CTGTCCCCCA 


CCCTGACCCT 


CCCATGGCCC 


560 


TCTCCAGGAC 


TCCCACCCGG 


CAGATCAGCT 


CTAGTGACAC 


AGATCCGCCT 


GCAGATGGCC 


620 


CCTCCAACCC 


TCTCTGCTGC 


TGTTTCCATG 


GCCCAGCATT 


CTCCACCCTT 


AACCCTGTGC 


680 



bbCK.AuATG AAinGGACTG AGTAGAACTG GAGGACAAGA GTCGACGTGA GTTCCTGGGA 860 
GTCTCCAGAG ATGGGGCCTG GAGGCCTGGA GGAAGGGGCC AGGrCTrACA TTGGTGGGGr P9n 



lH^m^'V- 1 0 
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[0 0 9 6] 

mm^^ : 2 2 

BB^J0:R$ : 1 2 7 9 

mom : 

BB^iJ(7)a!IS : c DN A to mRNA 



^ n->i& : H P 0 1 4 9 8 

S^m^^-tm-^ : CD S 

: 2 2 8 . . 8 9 0 
: E 

mm 

AGGGCCAGCC CAGTCGCCGC CGCCCGCCCA CAAAGCCACA GGCAGGTGCA GGCGCAGCCG 
CGGGGAGAGG GTATGGAGGC GAGCCGTTAG CGCGCGCCGT CGGTGAGTCA GTCCGTCCGT 
CCGTCCGTCC GTCGGGGCGC CGCAGCTCCC GCCAGGCCCA GCGGCCCCGG CCCCTCGTCT 
CCCCGCACCC GGAGCCACCC GGTGGAGCGG GCCTTGCCGC GGCAGCC ATG TCC ATG 

Met Ser Met 

1 

GGG CTG GAG ATC ACG GGC ACC GCG CTG GCC GTG CTG GGC TGG CTG GGC 
Gly Leu Glu lie Thr Gly Thr Ala Leu Ala Val Leu Gly Trp Leu Gly 

5 10 15 

ACC ATC GTG TGC TGC GCG TIG CCC ATG TGG CGC GTG TCG GCC TTC ATC 
Thr lie Val Cys Cys Ala Leu Pro Met Trp Arg Val Ser Ala Phe lie 
20 25 30 35 

GGC AGC AAC ATC ATC ACG TCG CAG AAC ATC TGG GAG GGC CTG TGG ATG 



60 
120 
180 
236 



284 



332 



380 



5 1 



aimE#¥ 10-3088901 




4t¥ 9 — 276271 



Gly Ser Asn He He Thr Ser Gin Asn He Trp Glu Gly Leu Trp Met 

40 45 50 

AAC TGC GTG GTG GAG AGC ACC GGC GAG ATG GAG TGC AAG GTG TAG GAG 428 
Asn Cys Val Val Gin Ser Thr Gly Gin Met Gin Cys Lys Val Tyr Asp 

55 60 65 

TGG CTG CTG GCA GTG CCA GAG GAG CTT GAG GCG GCC CGC GGC CTC ATG 476 
Ser Leu Leu Ala Leu Pro Gin Asp Leu Gin Ala Ala Arg Ala Leu He 

70 75 80 

GTG GTG GCC ATC GTG CTG GCC GCC TTC GGG CTG CTA GTG GCG CTG GTG 524 
Val Val Ala He Leu Leu Ala Ala Phe Gly Leu Leu Val Ala Leu Val 

85 90 95 

GGC GCC GAG TGC ACC AAC TGC GTG GAG GAG GAC ACG GCC AAG GCC AAG 572 
Gly Ala Gin Cys Thr Asn Cys Val Gin Asp Asp Thr Ala Lys Ala Lys 
100 105 110 115 

ATC ACC ATC GTG GCA GGC GTG CTG TTC CTT CTC GCC GCC CTG CTC ACC 620 
He Thr He Val Ala Gly Val Leu Phe Leu Leu Ala Ala Leu Leu Thr 

120 125 130 

CTC GTG CCG GTG TCC TGG TGG GCC AAC ACC ATT ATC CGG GAC TTC TAC 668 
Leu Val Pro Val Ser Trp Ser Ala Asn Thr He He Arg Asp Phe Tyr 

135 140 145 

AAC CCC GTG GTG CCC GAG GCG GAG AAG CGC GAG ATG GGC GCG GGC CTG 716 
Asn Pro Val Val Pro Glu Ala Gin Lys Arg Glu Met Gly Ala Gly Leu 

150 155 160 

TAC GTG GGC TGG GCG GCC GCG GCG CTG CAG CTG CTG GGG GGC GCG CTG 764 



1 t 1 It ■ T 



._iL, iGu ii ij iGi LLL LLA L(;C GAG AAG AAG TAC ACG GCC ACC AAG 
Leu Cys Cys Ser Cys Pro Pro Arg Glu Lys Lys Tyr Thr Ala Thr Ivs 



812 



/f'.iiEt*--^}'- 1 0-3 0 8 85] 0 1 





9—276271 



GTC GTC TAG TCC GCG CCG CGC TCC ACC GGC CCG GGA GCC AGC CTG GGC 
Val Val Tyr Ser Ala Pro Arg Ser Thr Gly Pro Gly Ala Ser Leu Gly 



860 



200 



205 



210 



ACA GGC TAG GAG CGG AAG GAG TAG GTC TAA GGGACAGAGG GAGGGAGACC 
Thr Gly Tyr Asp Arg Lys Asp Tyr Val 



910 



215 



220 



CCAGCACCAC CACGACCACC AACACCACCA CCAGCACAGC GAGCTGGAGC GCGCACGAGG 970 

CCATCCAGCG TGCAGCCTTG CCTCGGAGGC GAGCCGACCG CGAGAAGCGA GGAAGCGCCC 1030 

GCGGTGGACT GGGGCAGCTT CCCCAGCAGC GACGGCTTTG CGGGGCGGGC AGTCGAGTTC 1090 

^ GGGGCCCAGG GACGAACCTG CATGGACTGT GAAACCTCAC CCTTCTGGAG CACGGGGCCT 1150 

GGGTGACCGC CAATACTTGA CCAGCCGGTC GAGCCCCATG GGGCCGGTGC CCGCATGCTC 1210 

GCGCTGGGCA GGGACCGGCA GCCGTGGAAG GGGCACTTGA TATTTTTCAA TAAAAGGGTT 1270 

TCGTTTTGC 1279 

[0 0 9 7] 
gE^'J^^ : 2 3 

m^m^^ : 8 3 5 

: mm 
mom : ^^m. 

BB^'J®^^ : c D N A to mRNA 
^ U-y^ : H P 0 1 5 6 5 

s^n^m-tm^- cd s 

^^E^S : 6 3 . . 3 0 8 
#^§:S^^Lfc:&^ : E 



5 3 ailiE# ¥ 10-3088901 




GACACTTCCT GGTGGGATCC GAGTGAGGCG ACGGGGTAGG GGTTGGCGCT CAGGCGGCGA 60 
CC ATG GCG TAT GAG GGC CTC ACT GTG GOT CTC ATT GTG ATG AGC GTG 107 
Met Ala Tyr His Gly Leu Thr Val Pro Leu He Val Met Ser Val 

5 10 15 

GGC TTC GTG GGC TTC TTG GTG CCT TGG TTC ATC CCT AAG GGT 155 
Gly Phe Val Gly Phe Leu Val Pro Trp Phe He Pro Lys Gly 

20 25 30 

CGG GGA GTT ATC ATT ACC ATG TTG GTG ACC TGT TCA GTT TGC 203 
Arg Gly Val He He Thr Met Leu Val Thr Cys Ser Val Cys 

35 40 45 

CTC TTT TGG CTG ATT GCA ATT CTG GCC CAA CTC A AC CCT CTC 251 
Leu Phe Trp Leu He Ala He Leu Ala Gin Leu Asn Pro Leu 

50 55 60 

CCG CAA TTG AAA AAT GAA ACC ATC TGG TAT CTG AAG TAT CAT 299 
Pro Gin Leu Lys Asn Glu Thr He Trp Tyr Leu Lys Tyr His 

70 75 
TGAGG AAGAAGACAT GCTCTACAGT GCTCAGTCTT TGAGGTCACG 350 

AGAAGAGAAT GCCTTCTAGA TGCAAAATCA CCTCCAAACC AGACCACTTT TCTTGACTTG 410 

CCTGTTTTGG CCATTAGCTG CCTTAAACGT TAACAGCACA TTTGAATGCC TTATTCTACA 470 

ATGCAGCGTG TTTTCCTTTG CCTTTTTTGC ACTTTGGTGA ATTACGTGCC TCCATAACCT 530 

GAACTGTGCC GACTCCACAA AACGATTATG TACTCTTCTG AGATAGAAGA TGCTGTTCTT 590 

CTGAGAGATA CGTTACTCTC TCCTTGGAAT CTGTGGATTT GAAGATGGCT CCTGCCTTCT 650 



1 

TTC TGG 
Phe Trp 

CCT AAC 
Pro Asn 

TGC TAT 
Cys Tyr 

TTT GGA 
Phe Gly 

65 

TGG CCT 
Trp Pro 
80 



iAlITTlAih, ATuAATTTCi TCriTi-TGLC ATCTTTTGGA ATAAATATTT TCCTCCTTTC 830 
TATGG «3r^ 



iwm^'V- 1 0 



" :3 0 H 8 9 0 1 




9—276271 



SH^y#-^ : 2 4 
ge^U(Z)«S : 1 2 5 6 

m.(Dm : 

SH^d^a^ : cDNA to mRNA 

: HP 0 1 6 0 6 

#^^*-rBH-^ : CD S 
#T5E^fi : 1 2 5 . . 1 0 3 0 
#^$:^^b7t:;&^ : E 

mm 

AGTATGGAGG CACCGGTAGC CCAGTGTCTG AGTGGTTGCC GGGTCTCCAT GGAGAAGCGG 60 
CTCGCCAGTG TCCCAGGCTG CTGAGCTCTC GCCGCCCGAG ACCCCGCGGC GCGGCCGCAG 120 
GGCC ATG CTA GCC TTG CGC GTG GCG CGC GGC TCG TGG GGG GCC CTG CGC 169 
Met Leu Ala Leu Arg Val Ala Arg Gly Ser Trp Gly Ala Leu Arg 
15 10 15 

GGC GCC GCT TGG GCT CCG GGA ACG CGG CCG AGT A AG CGA CGC GCC TGC 217 
Gly Ala Ala Trp Ala Pro Gly Thr Arg Pro Ser Lys Arg Arg Ala Cys 

20 25 30 

TGG GCC CTG CTG CCG CCC GTG CCC TGC TGC TTG GGC TGC CTG GCC GAA 265 
Trp Ala Leu Leu Pro Pro Val Pro Cys Cys Leu Gly Cys Leu Ala Glu 

35 40 45 

CGC TGG AGG CTG CGT CCG GCC GCT CTT GGC TTG CGG CTG CCC GGG ATC 313 
Arg Trp Arg Leu Arg Pro Ala Ala Leu Gly Leu Arg Leu Pro Gly He 
50 55 60 



mu^^ 1 0 



-3088901 




9—276271 



GGC CAG 
Gly Gin 
65 

GCG GCC 
Ala Ala 
80 
CCG GCG 
Pro Ala 

ATG TTG 
Met Leu 

ATT ATT 
lie He 

GGA CTA 
Gly Leu 
145 
CAA AGA 
Gin Arg 
160 

CTT ATG 
Leu He 



CGG AAC 
Arg Asn 

GGA GCG 
Gly Ala 

AGC ACC 
Ser Thr 

TCA ATG 
Ser Met 
115 
GAA GAA 
Glu Glu 
130 

ACA GAT 
Thr Asp 

TCA GCT 
Ser Ala 

ACT ATC 
Ser He 



CAC TGT TCG 
His Cys Ser 
70 

GGC GCC GCT 
Gly Ala Ala 
85 

CCC AGC CTG 
Pro Ser Leu 
100 

ACG AGA ATT 
Thr Arg I le 

GAT TTT AAT 
Asp Phe Asn 

TTG TTG GAT 
Leu Leu Asp 
150 

TTG GGA ACT 
Leu Gly Ser 

165 

TTA TAT GTT 
Leu Tyr Val 

180 



GGC GCG 
Gly Ala 

GCC GAA 
Ala Glu 

TAT GAA 
Tyr Glu 

GGC TTG 
Gly Leu 
120 
ATT GCA 
He Ala 
135 

GGA TTT 
Gly Phe 

GCT CTT 
Ala Leu 

AGC TTG 
Ser Leu 



GGG AAG 
Gly Lys 

GCC CCG 
Ala Pro 
90 

AAC CCA 
Asn Pro 

105 

GCC CCA 
Ala Pro 

CTA GGA 
Leu Gly 

ATT GCT 
He Ala 

GAT CCA 
Asp Pro 
170 
ACC TAT 
Thr Tyr 
185 



GCG GCT 
Ala Ala 
75 
GGC GGC 
Gly Gly 

TGG ACA 
Trp Thr 

GTT CTG 
Val Leu 

GTT TTT 
Val Phe 
140 
CGA AAC 
Arg Asn 
155 

CTT GCT 
Leu Ala 

GCA GAT 
Ala Asp 



CCC AGG CCA 361 
Pro Arg Pro 

CAG TGG GGC 409 
Gin Trp Gly 
95 

ATC CCG AAT 457 
lie Pro Asn 

110 

GGC TAT TTG 505 
Gly Tyr Leu 

125 

GCT TTA GCT 553 
Ala Leu Ala 

TGG GCC AAT 601 
Trp Ala Asn 

GAT AAA ATA 649 
Asp Lys I le 

175 

CTT ATT CCA 697 
Leu He Pro 

190 



l[ii> ZOO 20;j 

GCT GTT TTT TAT GTC AGA TAG CGA ACT CTT CCA ACA CCA CGA ACA CTT 



793 



hi 



1 0 - 3 0 8 8 901 
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210 215 220 

GCC AAG TAT TTC AAT CCT TGC TAT GCC ACT GCT AGG TTA AAA CCA ACA 841 
Ala Lys Tyr Phe Asn Pro Cys Tyr Ala Thr Ala Arg Leu Lys Pro Thr 

225 230 235 

TTC ATC AGC AAG GTG AAT ACA GCA GTC CAG TTA ATC TTG GTG GCA GCT 889 
Phe He Ser Lys Val Asn Thr Ala Val Gin Leu lie Leu Val Ala Ala 
240 245 250 255 

TCT TTG GCA GCT CCA GTT TTC AAC TAT GCT GAC AGC ATT TAT CTT CAG 937 
Ser Leu Ala Ala Pro Val Phe Asn Tyr Ala Asp Ser He Tyr Leu Gin 

260 265 270 

ATA CTA TGG TGT TTT ACA GCT TTC ACC ACA GCT GCA TCA GCT TAT AGT 985 
He Leu Trp Cys Phe Thr Ala Phe Thr Thr Ala Ala Ser Ala Tyr Ser 

275 280 285 

TAG TAT CAT TAT GGC CGG AAG ACT GTT CAG GTG ATA AAA GAC TGA 1030 
Tyr Tyr His Tyr Gly Arg Lys Thr Val Gin Val He Lys Asp 

290 295 300 

TGAAAGTCAT CCCTCACTGT TAGTAAGGAA GCAGTATACA TCAATGGGAA CAGGGCCCAT 1090 
GGAAATGTAC AGGAGTTTCC CTATTTTGGT GTTCAGCTTG AAAAAGGACT TGTCAGAATC 1150 
AACTGTGTCA TCAAAATTTA AGTAATGTGC ATTGAAAATA AGGTTGATCA TGGGAATATG 1210 
CAGAATTTCC AATGTATTTT TAAATACAAA TAAAATTGTA ATTTAG 1256 
[0 0 9 9] 

mm^ : 2 5 

: 1 3 0 5 

BB^'JtZ)^^ : c DN A to mRNA 
: 



5 7 miiE#¥l 0-3088901 




i{f ^ 9-276271 



^ U-y^ : H P 0 1 7 3 7 
@E^[|(Z)#^ : 

WM^m-tB^ : CDS 
#^^5S : 2 2. . 117 3 

!^m^^^^brc:^m : e 

CTTTTTTTCC GGCCGGTCCC C ATG GAG GCG CTG GGG AAG CTG A AG CAG TTC 51 

Met Glu Ala Leu Gly Lys Leu Lys Gin Php 

1 5 10 

GAT GCG TAG GCG AAG ACT TTG GAG GAG TTC GGG GTC AAG ACC TGC GGG 99 

Asp Ala Tyr Pro Lys Thr Leu Glu Asp Phe Arg Val Lys Thr Cys Gly 

15 20 25 

GGG GCG ACC CTG ACC ATT GTC ACT GGC CTT CTG ATG CTG CTA CTG TTC 147 

Gly Ala Thr Val Thr He Val Ser Gly Leu Leu Met Leu Leu Leu Phe 

30 35 40 

CTG TCC GAG CTG CAG TAT TAG CTC ACC ACG GAG GTG CAT CCT GAG CTC 195 

Leu Ser Glu Leu Gin Tyr Tyr Leu Thr Thr Glu Val His Pro Glu Leu 

45 50 55 

TAG GTG GAG AAG TCG CGG GGA GAT AAA CTG AAG ATC AAC ATC GAT GTA 243 

Tyr Val Asp Lys Ser Arg Gly Asp Lys Leu Lys lie Asn lie Asp Val 

60 65 70 

CTT TTT CGG GAG ATG CCT TGT GCC TAT CTG AGT ATT GAT GGC ATG GAT 291 

Leu Phe Pro His Met Pro Cys Ala Tyr Leu Ser He Asp Ala Met Asp 

;al Ala ijly (.., 1 u l.ln tj I n i.eu Asp Val Glu His Asn Leu phe Lys Gin 
95 100 lOn 

5 K ,'i',JI^;^.^4''• l O - 3 0 R 8 <J 0 1 
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Arg Leu Asp Lys Asp Gly He Pro Val Ser Ser Glu Ala Glu Arg His 

110 115 120 

GAG CTT GGG AAA GTC GAG GTG ACG GTG TTT GAG COT GAG TCC CTG GAG 435 
Glu Leu Gly Lys Val Glu Val Thr Val Phe Asp Pro Asp Ser Leu Asp 

125 130 135 

CCT GAT GGG TGT GAG AGC TGC TAT GGT GCT GAG GCA GAA GAT ATC AAG 483 
Pro Asp Arg Cys Glu Ser Cys Tyr Gly Ala Glu Ala Glu Asp lie Lys 

140 145 150 

TGC TGT AAC ACC TGT GAA GAT GTG GGG GAG GCA TAT CGC CGT AGA GGG 531 
Cys Cys Asn Thr Cys Glu Asp Val Arg Glu Ala Tyr Arg Arg Arg Gly 
155 160 165 170 

TGG GCC TTC AAG AAC CCA GAT ACT ATT GAG CAG TGC GGG CGA GAG GGG 579 
Trp Ala Phe Lys Asn Pro Asp Thr He Glu Gin Cys Arg Arg Glu Gly 

175 180 185 

TTC AGC CAG AAG ATG CAG GAG CAG AAG AAT GAA GGG TGC CAG GTG TAT 627 
Phe Ser Gin Lys Met Gin Glu Gin Lys Asn Glu Gly Cys Gin Val Tyr 

190 195 200 

GGC TTC TTG GAA GTC AAT AAG GTG GCC GGA AAC TTC CAC TTT GCC CCT 675 
Gly Phe Leu Glu Val Asn Lys Val Ala Gly Asn Phe His Phe Ala Pro 

205 210 215 

GGG AAG AGC TTC CAG CAG TCC CAT GTG CAC GTC CAT GAC TTG CAG AGC 723 
Gly Lys Ser Phe Gin Gin Ser His Val His Val His Asp Leu Gin Ser 

220 225 230 

TTT GGC CTT GAC AAC ATC AAC ATG ACC CAC TAG ATC CAG CAC CTG TCA 771 
Phe Gly Leu Asp Asn He Asn Met Thr His Tyr He Gin His Leu Ser 
235 240 245 250 

TTT GGG GAG GAC TAT CCA GGC ATT GTG AAC GCC CTG GAC CAC ACC AAT 819 
Phe Gly Glu Asp Tyr Pro Gly He Val Asn Pro Leu Asp His Thr Asn 
255 260 265 



10-3088901 
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GTC ACT GCG CCC CAA GCC TCC ATG ATG TTC CAG TAG TTT GTG AAG GTG 867 
Val Thr Ala Pro Gin Ala Ser Met Met Phe Gin Tyr Phe Val Lys Val 

270 275 280 

GTG CCC ACT GTG TAC ATG AAG GTG GAC GGA GAG GTA CTG AGG ACA AAT 915 
Val Pro Thr Val Tyr Met Lys Val Asp Gly Glu Val Leu Arg Thr Asn 

285 290 295 

CAG TTC TCT GTG ACC AGA CAT GAG AAG GTT GCC AAT GGG CTG TTG GGC 963 
Gin Phe Ser Val Thr Arg His Glu Lys Val Ala Asn Gly Leu Leu Gly 

300 305 310 

GAC CAA GGC CTT CCC GGA GTC TTC GTC CTC TAT GAG CTC TOG CCC ATG 1011 
Asp Gin Gly Leu Pro Gly Val Phe Val Leu Tyr Glu Leu Ser Pro Met 
315 320 325 330 

ATG GTG AAG CTG ACG GAG AAG CAC AGG TCC TTC ACC CAC TTC CTG ACA 1059 
Met Val Lys Leu Thr Glu Lys His Arg Ser Phe Thr His Phe Leu Thr 

335 340 345 

GGT GTG TGC GCC ATC ATT GGG GGC ATG TTC ACA GTG GCT GGA CTC ATC 1107 
Gly Val Cys Ala He He Gly Gly Met Phe Thr Val Ala Gly Leu He 

350 355 360 

GAT TCG CTC ATC TAC CAC TCA GCA CGA GCC ATC CAG AAG AAA ATT GAT n55 
Asp Ser Leu He Tyr His Ser Ala Arg Ala He Gin Lys Lys He Asp 

365 370 375 

CIA GGG AAG ACA ACG TAGTCACCCT CGGTGCTTCC TCTGTCTCCT CTTTCTCCCT 1210 
Leu Gly Lys Thr Thr 
380 



: 2 6 



IWUM']"- 1 0 - 0 8 8 o 1 
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m(Dm : 

cDNA to mRNA 

0->i& : H P 0 1 9 6 2 

#^$:^-tSa-^ : CD S 

: 7 4 . . 6 7 3 
: E 

CGTCGGTGAC CTGTGGGACT CGAGCTATTC CTGCAGCTCA GCAGACCTCC TGGCCGTGGC 60 
AGACTTCTGC GTT ATG AGO CGG CTG CTG GGC TAG GTG GAG CCC CTG GAT 109 
Met Thr Arg Leu Leu Gly Tyr Val Asp Pro Leu Asp 
1 5 10 

CCC AGC TTT GTG GCT GCC GTC ATC ACC ATG ACC TTC AAT CCG CTC TAG 157 
Pro Ser Phe Val Ala Ala Val lie Thr He Thr Phe Asn Pro Leu Tyr 

15 20 25 

TGG AAT GTG GTT GCA CGA TGG GAA CAC AAG ACC CGC AAG CTG AGC AGG 205 
Trp Asn Val Val Ala Arg Trp Glu His Lys Thr Arg Lys Leu Ser Arg 

30 35 40 

GCC TTC GGA TCC CCC TAG CTG GCC TGG TAG TCT CTA AGC GTC ACC ATC 253 
Ala Phe Gly Ser Pro Tyr Leu Ala Cys Tyr Ser Leu Ser Val Thr lie 
45 50 55 60 

CTG CTC CTG AAC TTC CTG CGC TGG CAC TGC TTC AGG GAG GCC ATG CTG 301 
Leu Leu Leu Asn Phe Leu Arg Ser His Cys Phe Thr Gin Ala Met Leu 
65 70 75 



ffi|iE#¥ 10-3088901 




AGC CAG CCC AGG ATG GAG AGC CTG GAG AGO CCC GCG GCC TAG AGC CTG 349 
Ser Gin Pro Arg Met Glu Ser Leu Asp Thr Pro Ala Ala Tyr Ser Leu 

80 85 90 

GGC CTG GCG CTG CTG GGA CTG GGC GTC GTG CTG GTG CTG TCC AGC TTC 397 
Gly Leu Ala Leu Leu Gly Leu Gly Val Val Leu Val Leu Ser Ser Phe 

95 100 105 

TTT GCA CTG GGG TTC GCT GGA ACT TTC CTA GOT GAT TAC TTC GGG ATC 445 
Phe Ala Leu Gly Phe Ala Gly Thr Phe Leu Gly Asp Tyr Phe Gly He 

110 115 120 

CTG AAG GAG GCG AGA GTG ACC GTG TTC CCC TTC AAC ATC CTG GAG AAC 493 
Leu Lys Glu Ala Arg Val Thr Val Phe Pro Phe Asn He Leu Asp Asn 
125 130 135 140 

CCC ATG TAC TGG GGA AGC ACA GCC AAC TAC CTG GGC TGG GCC ATC ATG 541 
Pro Met Tyr Trp Gly Ser Thr Ala Asn Tyr Leu Gly Trp Ala He Met 

145 150 155 

CAC GCC AGC CCC AGG GGC CTG CTG CTG ACG GTG CTG GTG GCC GTC ACC 589 
His Ala Ser Pro Thr Gly Leu Leu Leu Thr Val Leu Val Ala Leu Thr 

160 165 170 

TAC ATA GTG GCT GTC CTA TAC GAA GAG CCC TTC ACC GCT GAG ATC TAC 637 
Tyr He Val Ala Leu Leu Tyr Glu Glu Pro Phe Thr Ala Glu He Tyr 

175 180 185 

CGG CAG AAA GCC TCC GGG TCC CAC AAG AGG AGC TGATTGAGCT GCAACAGCTT 690 
Arg Gin Lys Ala Ser Gly Ser His Lys Arg Ser 
190 195 

vA lGCClTGb bl.ArLCTGGA CGTGlCGACA TATGCiCCATT GAGCTCCAAC CGACACATTC 870 
CCATTCACCA ATAAAGGCAC CCTGACCCC «PP 



- 3 0 8 8 ) ( ) 1 
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fS^lJ#^ : 2 7 
Sg^(J©S$ : 9 0 5 

BE^J©ffi^:cDNA to mRNA 



^U~y^ : H P 1 0 4 3 5 

mn<Dm^ : 
mm.^^-tm^ ■ cos 

#^Efi:g : 9 . . 6 9 8 
#^$:^Sbfc:^S : E 

AACGGAAA ATG GCG GOT CAC GGG CCG GGT AGT CTT ACG ACC CTG GTG CCC 50 
Met Ala Pro His Gly Pro Gly Ser Leu Thr Thr Leu Val Pro 



10 



TGG GOT GCC GCG CTG CTC CTC GOT CTG GGC GTG GAA AGG GCT CTG GCG 
Trp Ala Ala Ala Leu Leu Leu Ala Leu Gly Val Glu Arg Ala Leu Ala 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



CGT TGC TGC CTG AAT CAG AAG GGC ACC ATC TTG GGG CTG GAT CTC GAG 
Arg Cys Cys Leu Asn Gin Lys Gly Thr lie Leu Gly Leu Asp Leu Gin 



98 



CTA CCC GAG ATA TGC ACC CAA TGT CCA GGG AGC GTG CAA AAT TTG TCA 146 
Leu Pro Glu lie Cys Thr Gin Cys Pro Gly Ser Val Gin Asn Leu Ser 



AAA GTG GCC TTT TAT TGT AAA ACG ACA CGA GAG CTA ATG CTG CAT GCC 194 
Lys Val Ala Phe Tyr Cys Lys Thr Thr Arg Glu Leu Met Leu His Ala 



242 



6 3 



miiE#¥ 10-3088901 
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AAC TGT 
Asn Cys 

80 

ACT GTC 
Thr Val 

95 
AAC ACC 
Asn Thr 

CAT GTC 
His Val 

TAT ATA 
Tyr lie 

ACT GGG 
Thr Gly 

160 
GGT CCA 
Gly Pro 
175 

AAG TGT 
Lys Cys 



65 70 
TCT CTG GAG GAC CCT GGT CCA AAC TTT CAT 
Ser Leu Glu Asp Pro Gly Pro Asn Phe His 
85 90 
ATC ATA GAC CTG CAA GCA AAC CCC CTC AAA 
He He Asp Leu Gin Ala Asn Pro Leu Lys 

100 105 
TTC CGT GGC TTT ACT CAG CTC CAG ACT CTG 
Phe Arg Gly Phe Thr Gin Leu Gin Thr Leu 

115 120 
AAC TGT CCT GGA GGA ATT AAT GCC TGG AAT 
Asn Cys Pro Gly Gly He Asn Ala Trp Asn 

130 135 
GAC AAC CAA ATC TGT CAA GGG CAA AAG AAC 
Asp Asn Gin He Cys Gin Gly Gin Lys Asn 
145 150 
GAC CCA GAA ATG TGT CCT GAG AAT GGA TCT 
Asp Pro Glu Met Cys Pro Glu Asn Gly Ser 
165 170 
GGT CTT TTG CAG TGT GTT TGT GCT GAT GGT 
Gly Leu Leu Gin Cys Val Cys Ala Asp Gly 

180 185 
ATG CGC CAG GGC TCG TTC TCA CTG CTT ATG 
Met Arg Gin Gly Ser Phe Ser Leu Leu Met 



75 

CAG GCA CAT ACC 
Gin Ala His Thr 



GGT GAC 
Gly Asp 

ATA CTG 
T 1 e Leii 

ACT ATC 
Thr He 
140 
CTT TGC 
Leu Cys 
155 

TGT GTA 
Cys Val 



TTG GCC 
Leu Ala 
110 
CCA CAA 
Prn Gin 
125 

ACC TCT 
Thr Ser 

AAT AAC 
Asn Asn 

CCT GAT 
Pro Asp 



TTC CAT GGA TAG 
Phe His Gly Tyr 

190 

TTC TTC GGG ATT 
Phe Phe Gly He 



290 



338 



386 



434 



482 



530 



578 



626 



l,eu Gly Ala Thr Thr Leu Ser Val Ser lie Leu Leu Trp Ala Thr Gin 

210 215 220 



6 4 



;i;rii}:#-H'- 1 0 - 3 0 8 8 0 1 
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Arg Arg Lys Ala Lys Thr Ser 

225 

CCTAAGATCA ATCTGAACTA TCTTAGCCCA GTCAGGGAGC TGTGCTTCCT AGAAAGGCAT 
CTTTCGGCAG TGGATTCGCC TCAAGGTTGA GGCCGCCATT GGAAGATGAA AAATTGCACT 
CCCTTGGTGT AGACAAATAC CAGTTCCCAT TGGTGTTGTT GCCTATAATA AACACTTTTT 
CTTTT 
[0 10 2] 

mm^^ : 2 8 

SE^J(D«$ : 8 4 1 

m^\0:>WM' cDNA to mRNA 

±JV^>(y : U9 3 7 

: HP 1 0 4 7 9 

^ #^$:*-rsE# : CD S 

#^£^« : 3 9 . . 5 7 5 
!l^U^W:&Lr^:^m : E 

CTCCAGGAGG CTGCCGGCTT AGGACCCCCA GCTCCGAC ATG TCG COG TCT GGT CGC 



CTG TGT CTT CTC ACC ATG GTT GGC CTG ATT CTC CCC ACC AGA GGA GAG 
Leu Cys Leu Leu Thr He Val Gly Leu He Leu Pro Thr Arg Gly Gin 



AGG TTG AAA GAT ACC ACG TCG AGT TCT TCA GGA GAG TCA ACT ATG ATG 



780 
840 
900 
905 



56 



104 



152 



6 5 



10-3088901 
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Thr Leu Lys Asp Thr Thr Ser Ser Ser Ser Ala Asp Ser Thr He Met 

25 30 35 

GAC ATT CAG GTC CCG ACA CGA GCC CCA GAT GCA GTC TAG ACA GAA CTC 200 
Asp lie Gin Val Pro Thr Arg Ala Pro Asp Ala Val Tyr Thr Glu Leu 

40 45 50 

CAG CCC ACC TCT CCA ACC CCA ACC TGG CCT GCT GAT GAA ACA CCA CAA 248 
Gin Pro Thr Ser Pro Thr Pro Thr Trp Pro Ala Asp Glu Thr Pro Gin 
55 60 65 70 

CCC CAG ACC CAG ACC CAG CAA CTG GAA GGA ACG GAT GGG CCT CTA GTG 296 
Pro Gin Thr Gin Thr Gin Gin Leu Glu Gly Thr Asp Gly Pro Leu Val 

75 80 85 

ACA GAT CCA GAG ACA CAC AAG AGC ACC AAA GCA GCT CAT CCC ACT GAT 344 
Thr Asp Pro Glu Thr His Lys Ser Thr Lys Ala Ala His Pro Thr Asp 

90 95 100 

GAC ACC ACG ACG CTC TCT GAG AGA CCA TCC CCA AGC ACA GAC GTC CAG 392 
Asp Thr Thr Thr Leu Ser Glu Arg Pro Ser Pro Ser Thr Asp Val Gin 

105 110 115 

ACA GAC CCC CAG ACC CTC AAG CCA TCT GGT TTT CAT GAG GAT GAC CCC 440 
Thr Asp Pro Gin Thr Leu Lys Pro Ser Gly Phe His Glu Asp Asp Pro 

120 125 130 

TTC TTC TAT GAT GAA CAC ACC CTC CGG AAA CGG GGG CTG TTG GTC GCA 488 
Phe Phe Tyr Asp Glu His Thr Leu Arg Lys Arg Gly Leu Leu Val Ala 
135 140 145 150 

GCT GTG CTG TTC ATC ACA GGC ATC ATC ATC CTC ACC ACT GGC AAG TGC 536 
Ala Val I eu Phe T le Thr nl v Mp t 1p t t p,, Thr- r-^.- . - . - 



. . i.A lul. vAjvj A;\i v.'m iGL AuIj JuAiiTl'CA 

Arg Gin Leu Ser Arg Leu Cys Arg Asn His Cys Arg 



580 
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TCAGAAACAG GAGCTGACAA GCCGCTGGGC ACCCGAAGAC CAAGCCCCCT GCCAGCTCAC 
CGTGCCCAGC CTCCTGCATC CCCTCGAAGA GCCTGGCCAG AGAGGGAAGA CACAGATGAT 
GAAGCTGGAG CCAGGGCTGC CGGTCCGAGT CTCCTACCTC CCCCAACCCT GCCCGCCCCT 
GAAGGCTACC TGGCGCCTTG GGGGCTGTCC CTCAAGTTAT CTCCTCTGTT AAGACAAAAA 
GTAAAGCACT GTGGTCTTTG C 

[0 10 3] 
@E^J## : 2 9 
iE^J(D^$ : 1 4 5 1 

lE^OCD^^ : cDNA to mRNA 

■fe;V^>r> : U9 3 7 
^U~y^ : HP 1 0 4 8 1 

s^n^m-tm^ : cds 

0 #^^« : 1 0 5 . . 1 4 3 6 

ACTGCCTGGA AACGGGCTGG GGCTGCCTCG GACGCCGCCG GTGTCGCGGA TTCTCTTTCC 
GCCCGCTCCA TGGCGGTGGA TGCCTGACTG GAAGCCCGAG TGGG ATG CGG CTG ACG 



CGG AAG CGG CTG TGC TOG TTT CTT ATG GCC CTG TAG TGC CTA TTC TCC 
Arg Lys Arg Leu Cys Ser Phe Leu He Ala Leu Tyr Cys Leu Phe Ser 



CTG TAG GCT GCC TAG CAC GTG TTC TTC GGG CGC CGC CGG CAG GCG CCG 



640 
700 
760 
820 
841 



60 
116 



164 
212 
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Leu Tyr 

GCC GGG 
Ala Gly 

AGA CGC 
Arg Arg 

TGG GAA 
Trp Glu 

70 

CTT CAA 
Leu Gin 

85 
CAA ATC 
Gin He 

TTT GAA 
Phe Glu 

GGA AAG 
Gly Lys 

GOT GTA 



Ala Ala Tyr 

25 

TCC CCG CGG 
Ser Pro Arg 
40 

GGC CGA GAA 
Gly Arg Glu 

55 

GGA GAT GAA 
Gly Asp Glu 

ATA TTA GAT 
lie Leu Asp 

TGG GGC AAA 
Trp Gly Lys 
105 

GGC TTA CTT 
Gly Leu Leu 

120 

TCA ATC GTA 
Ser lie Val 
135 

ATA CCA GGG 

T ) Pro ^ 
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His Val Phe Phe Gly Arg Arg Arg 
30 

GGC CTC AGG AAG GGG GCG GCC CCC 

Gly Leu Arg Lys Gly Ala Ala Pro 



CAG TCC 
Gin Ser 

AAA AAT 
Lys Asn 

75 

AAA TCC 
Lys Ser 

90 
GCT GCC 
Ala Ala 



AGG AAG 
Arg Lys 

45 

ACT TTG 
Thr Leu 

60 
GAG CAA 
Glu Gin 

ACG AAA 
Thr Lys 

ATT GGC 
He Gly 



GAT CCC AGC GAT 
Asp Pro Ser Asp 

125 

GGA AGA ACA CAG 
Gly Arg Thr Gin 
140 

TAC TTC TCC GTT 

Tyr- V'hr. ^r-- ' 



Gin Ala Pro 

35 

GCG CGG GAG 
Ala Arg Glu 

50 

TGG AAT CCT 
Trp Asn Pro 

AAA ACT AGC 
Lys Thr Ser 

CTC AGT GTA 
Leu Ser Val 
100 

GAG CAT ATT 
Glu His He 

115 
TGG AGA GAA 
Trp Arg Glu 
130 

TAC AGC TTC ATC ACT GGT CCA 
Tyr Ser Phe He Thr Gly Pro 
145 

GAT GTG AAT AAT GTG GTA CTC 



GAA AGT 
Glu Ser 

CAA CAC 
Gin His 

GGA AAA 
Gly Lys 

95 

TTG TAT 
Leu Tyr 
110 

GTG ACT 
Val Thr 



GAA GAA 
Glu Glu 

65 

AGA TTT 
Arg Phe 
80 
ACA GAT 
Thr Asp 

CTC TGG 
Leu Trp 

GCT CAA 
Ala Gin 



260 



308 



356 



404 



452 



500 



548 



596 



.w . AAi uIjA AuA l]AA AAA A AAb AiL i Ti lAi uLL ALl' CAij TGG 

He Leu Asn Gly Arg Glu Lys Ala Lys He Phe Tyr Ala Thr Gin Trp 



644 
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TTA CTT TAT GCA CAA AAT TTA GTG CAA ATT CAA AAA CTC CAG CAT CTT 692 
Leu Leu Tyr Ala Gin Asn Leu Val Gin lie Gin Lys Leu Gin His Leu 

185 190 195 

GOT GTT GTT TTG CTC GGA AAT GAA CAT TGT GAT AAT GAG TGG ATA AAC 740 
Ala Val Val Leu Leu Gly Asn Glu His Cys Asp Asn Glu Trp He Asn 

200 205 210 

CCA TTC CTC AAA AGA AAT GGA GGC TTC GTG GAG CTG CTT TTC ATA ATA 788 
Pro Phe Leu Lys Arg Asn Gly Gly Phe Val Glu Leu Leu Phe lie He 

215 220 225 

TAT GAC AGC CCC TGG ATT AAT GAC GTG GAT GTT TTT CAG TGG CCT TTA 836 
Tyr Asp Ser Pro Trp He Asn Asp Val Asp Val Phe Gin Trp Pro Leu 

230 235 240 

GGA GTA GCA ACA TAC AGG AAT TTT CCT GTG GTG GAG GCA ACT TGG TCA 884 
Gly Val Ala Thr Tyr Arg Asn Phe Pro Val Val Glu Ala Ser Trp Ser 
245 250 255 260 

ATG CTG CAT GAT GAG AGG CCA TAT TTA TGT AAT TTC TTA GGA ACG ATT 932 
Met Leu His Asp Glu Arg Pro Tyr Leu Cys Asn Phe Leu Gly Thr He 

265 270 275 

TAT GAA AAT TCA TCC AGA CAG GCA CTA ATG AAC ATT TTG AAA AAA GAT 980 
Tyr Glu Asn Ser Ser Arg Gin Ala Leu Met Asn He Leu Lys Lys Asp 

280 285 290 

GGG AAC GAT AAG CTT TGT TGG GTT TCA GCA AGA GAA CAC TGG CAG CCT 1028 
Gly Asn Asp Lys Leu Cys Trp Val Ser Ala Arg Glu His Trp Gin Pro 

295 300 305 

CAG GAA ACA AAT GAA AGT CTT AAG AAT TAC CAA GAT GCC TTG CTT CAG 1076 
Gin Glu Thr Asn Glu Ser Leu Lys Asn Tyr Gin Asp Ala Leu Leu Gin 

310 315 320 

AGT GAT CTC ACA TTG TGC CCG GTC GGA GTA AAC ACA GAA TGC TAT CGA 1124 
Ser Asp Leu Thr Leu Cys Pro Val Gly Val Asn Thr Glu Cys Tyr Arg 
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325 330 335 340 

ATC TAT GAG GCT TGC TCC TAT GGC TCC ATT CCT GTG GTG GAA GAC GTG 1172 

lie Tyr Glu Ala Cys Ser Tyr Gly Ser lie Pro Val Val Glu Asp Val 

345 350 355 

ATG ACA GCT GGC AAC TGT GGG AAT ACA TCT GTG CAC CAC GGT GCT CCT 1220 
Met Thr Ala Gly Asn Cys Gly Asn Thr Ser Val His His Gly Ala Pro 

360 365 370 

CTG CAG TTA CTC AAG TCC ATG GGT GCT CCC TTT ATC TTT ATC AAG AAC 1268 
Leu Gin Leu Leu Lys Ser Met Gly Ala Pro Phe lie Phe He Lys Asn 

375 380 385 

TGG AAG GAA CTC CCT GCT GTT TTA GAA AAA GAG AAA ACT ATA ATT TTA 1316 
Trp Lys Glu Leu Pro Ala Val Leu Glu Lys Glu Lys Thr He He Leu 

390 395 400 

CAA GAA AAA ATT GAA AGA AGA AAA ATG TTA CTT CAG TGG TAT CAG CAC 1364 
Gin Glu Lys He Glu Arg Arg Lys Met Leu Leu Gin Trp Tyr Gin His 
405 410 415 420 

TTC AAG ACA GAG CTT AAA ATG AAA TTT ACT AAT ATT TTA GAA AGC TCA 1412 
Phe Lys Thr Glu Leu Lys Met Lys Phe Thr Asn He Leu Glu Ser Ser 

425 430 435 

TTT TTA ATG AAT AAT AAA AGT TAATTAT CTTTTTGAGC T 1451 
Phe Leu Met Asn Asn Lys Ser 
440 

[0104] 
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mmomm : w« 

n->^ : H P 1 0 4 9 5 

#^$:^-riH-^ : CD S 

: 6 3 . . 4 5 5 

mm 

ACCAAACCTG TGGACGCCGA CCCGGGAGCG CCGCTGGCTG GCTGCTGGCT CACTCGACCG 60 
TO ATG GAG AGO CTG GGG GCC CTT CTG GTG CTG GAG TTT CTG CTC CTC 107 
Met Glu Thr Leu Gly Ala Leu Leu Val Leu Glu Phe Leu Leu Leu 
15 10 15 

TCC CCG GTG GAG GCC GAG GAG GCC ACG GAG CAT CGC CTG AAG CCG TGG 155 
Ser Pro Val Glu Ala Gin Gin Ala Thr Glu His Arg Leu Lys Pro Trp 

20 25 30 

CTG GTG GGC CTG GCT GCG GTA GTG GGC TTC CTG TTC ATC GTC TAT TTG 203 
Leu Val Gly Leu Ala Ala Val Val Gly Phe Leu Phe He Val Tyr Leu 

35 40 45 

GTC TTG CTG GCC AAG CGC CTC TGG TGT TCC AAG GCC AGG GCT GAG GAG 251 
Val Leu Leu Ala Asn Arg Leu Trp Cys Ser Lys Ala Arg Ala Glu Asp 

50 55 60 

GAG GAG GAG ACC ACG TTC AGA ATG GAG TCC AAG GTA TAG GAG GAC GAG 299 
Glu Glu Glu Thr Thr Phe Arg Met Glu Ser Asn Leu Tyr Gin Asp Gin 

65 70 75 

ACT GAA GAC AAG AGA GAG AAG AAA GAG GCC AAG GAG AAA GAA GAG AAG 347 
Ser Glu Asp Lys Arg Glu Lys Lys Glu Ala Lys Glu Lys Glu Glu Lys 
80 85 90 95 

AGG AAG AAG GAG AAA AAG ACA GCA AAG GAA GGA GAG AGG AAC TTG GGA 395 
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Arg Lys Lys Glu Lys Lys Thr Ala Lys Glu Gly Glu Ser Asn Leu Gly 

100 105 110 

CTG GAT CTG GAG GAA AAA GAG CCC GGA GAG CAT GAG AGA GCA AAG AGO 443 
Leu Asp Leu Glu Glu Lys Glu Pro Gly Asp His Glu Arg Ala Lys Ser 

115 120 125 

AGA GTC ATG TGAAGATT CCTGGCTGCC TCTTCCAGGC AGTCCCCCAG AGATGCCTCT 500 
Thr Val Met 
130 

TCTGCCCCCT AAAAGCAGTG CCCTGGACTT GAAGCCCGTG AAATGACTCC ATf.TGnGATT 560 
CAGAATACAG TGTTCTCAAG TGAAGAAGGC TTGGAACCCA CCCCACCTGC CTCATTGGGG 620 
GCTCTGTGGG CAAACATGGT TTTCATGCAC CCGTCTTCCT GAGCTTGGTC CCTGCCTGGT 680 
GATTCTTCTT ATACTGGGAG AGCATCCCTG GTTGAGGAGA CACCCGCAAT CCTCCACGAT 740 
CTCATGGCTC CACCTGCTTC TCCCCACTGC CTGATTTCTT TTCTCTCTGC CTGATGTCTA 800 
CTGAACAGAA CTTCCCGTCT CCCATGCACC CACTGCCAGC TGAGAGCTGC TTCCCAATGG 860 
CCTGCATTAA AGCATTCGTA ACAGCC 886 
[0105] 

[m3] ^ u - y HP 0 1 5 6 bti^zi - Fi-SSe^(7)i^7K'f4/3^7K14^o :7 
[1214] ^n->HP0i606:^^=i - Fi--5SaMc7)i^7KftX3^*'S-/n :7 



[EI 6] ^□->HP01962 /y^=?- Kt-^M AW(7^i^7K'ft/0.7K'f1^-/n -7 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/JP98/04475 



I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed' and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -68 as originally filed 

Claims, No.: 

1 -6 as originally filed 

Drawings, sheets: 

1/10-10/10 as originally filed 

2. The amendments have resuitod in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step be non-obvious^ 




K claims Nos. 1-6 partially 



V 
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□ the said international application, or the said clainas Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 

□ the description, claims or drawings (indicate particular elements belov\/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are su inadequateiy supported by the description that no meaningful opinion 
could be formed. 

[a no international search report has been established for the said claims Nos. 1 -6 partially. 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 . not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1. 13.2 and 13.3 is 

□ complied with. 

S not complied with for the following reasons: 
see separate sheet 

L.^ all parts 

?1 the Darts rp latino to claims No ^ 1 ^n.nr^fnfiv^ 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (lA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



Claims 1-6 (partially) 
Claims 

Claims 

Claims 1-6 (partially) 

Claims 1-6 (partially) 
Claims 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

A Partial International Search has been performed only with regard to the first invention 
(Claims 1-6. partially) identified by the ISA. For this reason no opinion has been 
established with regard to the other nine inventions listed by the ISA. 



Re item IV 

Lack of unity of invention 

The I PEA agrees with the objection put forward by the ISA as to the lack of unity of the 
present application . 



Re Item V 

Reasoned statement under Art. 35 (2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Novelty (Art. 33(2) PCT) 

The subject matter of those parts of Claims 1-6 referring to a protein with the sequence of 
SEQ. ID. NO; 1 and to a nucleic acid with the sequence of SEQ,ID.NO:1 1 and 21 has not 
been disclosed in the prior art. These part of the claims, therefore, fulfill the requirements 
of Art. 33(2) with regard to novelty. 

2. Inventive step (Art 33(3) PCT) 

The subject-matter of Claims 1-6 refers to a protein of unknown function possessing a 
putative trans-membrane sequence, the DNA and cDNA encoding this protein as well as 



effect, the only problem to be solved which might be recognized is the provision of further 
DNA seauences as such, reaardless of their oossibie u^pful rrno^r^/^^^^ ^^^^ •-^^c^n. 
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known DNA sequences encoding transmembrane proteins are equally suitable candidates 
for solving the above "technical problem" and would , therefore, all equally be suggested to 
the skilled person. The arbitrary selection from an infinite number of equally obvious possible 
solutions cannot involve an inventive step because, in order to be patentable, the selection 
must not be arbitrary but must be justified by the technical purpose, e.g. by a hitherto 
unknown or unexpected technical effect which is caused by those structural features 
distinguishing the claimed compounds from the numerous other ones. 



Re Item V! 

Certain documents cited 

Certain published documents (Rule 70.10) 



Patent No Publication date (day/month/year) Filing date (day/month/year) Priority date (valid claim) 
(day/month /year) 

PCT/US97/10956 08.01.98 25.06.97 03.07.96 

PCT/US98/1 0041 1 9. 1 1 .98 1 5.05.98 1 5.05.97 

PCT/US98/09972 1 9. 1 1 .98 1 5.05,98 1 5.05.97 

Document PCT/US97/10956 was published after but filed before the priority date of the 
present application. It does, therefore, not constitute part of the state of the art in the meaning 
of Rule 64(1 )(b) PCT. It will, however become of relevance for the novelty of the claimed 
subject-matter during regional phase examination, and if it later turns out that the priority of 
the present application has not been correctly claimed, also for the inventive step involved 
with the claimed subject-matter. 



Documents PCT/US98/10041 and PCT/US98/09972 were published and filed after the priority 
date of the present application. However, said documents claim a priority date (15.5.97) 



